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PREFACE 

T^WO groups of professional workers are mainly con- 
cerned in a careful study of shadows cast by the 
Rontgen rays in the urinary tract — the operator and the 
radiographer. Both work independently and yet both 
are interdependent. The former cannot justly cast the 
responsibility of shadow deduction upon the latter, though 
he is dependent upon him for skill in shadow detection. 
The radiographer cannot be content with merely produc- 
ing shadows : he must aspire to the knowledge of their 
causation, and to obtain this he must examine critically 
and learn from the work of the operator. Each must 
give : each take . 

Some such line of thought as this has prompted me 
to repay some small part of my own indebtedness to 
radiography by attempting to assist beginners in the 
study of the correct estimation of shadows. I have there- 
fore collected my oral teaching upon the X-ray negatives 
which are brought with each patient to my operating 
theatre at the London Hospital. The negatives^ — for I 
distrust the prints — are examined, compared with the 
clinical history, and explained, as far as is possible, 
immediately before the operation is carried out. The 
onlooker is thus able to gauge the accuracy or failure of 
the negative. As I have mainly used hospital negatives 
for my teaching I have only reproduced those recently^ 

1 Over 1000 in number. 

^ Compare footnote on pages 51^ 52. 
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supplied by our radiographic department, with the 
exception of one or two striking illustrations from nega- 
tives from my private practice, which were taken for me 
by such well-known experts as Mr. Mackenzie Davidson, 
Mr. Reid, Mr. Lyster, and Mr. Thurstan Holland. I need 
hardly say no opiate has been ^'improved upon'' or "touched 
up," except Plate XX. The general accuracy and clear- 
ness of the negatives are due to the unremitting care 
and skill of Mr. Harnack and Mr. Wilson, of the Radio- 
graphic Department of the London Hospital, and I seize 
this opportunity of expressing my indebtedness and my 
gratitude to them for all the trouble and attention they 
have shown. 

My especial thanks are due to our registrar, Mr. F. S. 
Kidd, for his careful examination of thirty bodies I had 
had radiographed for the study of phlebolith shadows. 
I have inserted his valuable and convincing remarks upon 
the observations he made, and I have supplemented his 
work with notes of my own dissections of the venous 
systems of the pelves of fifty bodies. Others have talked 
vaguely of having seen phleboliths and phlebolith shadows, 
but up to the present no careful or systematic work has 
been done upon the subject. 

The rules I give are crude and tentative only. They 
will doubtless receive that criticism and correction which 
increasing experience alone can exercise. Their weak- 
ness should be condoned by the fact that the method is 
still in its infancy. 

E. HURRY FENWICK. 
14, Savile Row. 
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Badio-diagrftm of the male uriiiSfry tract showiog the liue of the 
ureters,— (E. H. H.) 
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\ CHAPTER I. 

It has been my custom for twenty years to write down 
clearly my diagnosis of every obscure case in urinary 
surgery and often to make a rough pen and ink 
sketch of the presumed disease before proceeding to 
operate. The facts of the operation have then been added 
in detail to the history and the condition actually dis- 
covered has been compared with that which was antici- 
pated. The result has, of course, been often most 
humiliating, but I know of no habit more valuable in 
building up accurate clinical knowledge than this ; certainly 
nothing can be more salutary for an operator or more 
instructive for a student. 

To save time I employ diagrams of various kinds, and 
in radiography, where one observer has to point out 
shadows which he may detect and another overlook, or to 
which he may attach importance and another ridicule, a 
diagram is not only invaluable but all essential. 



PLATE I. 

Diagram used in the Author^s Wards at the London 

Hospital. 

This radiogram was taken from a boy, aged 7, in 
order to get a clear and comprehensive diagram of the 
relations of the various sections of the urinary tract to 
the adjacent osseous structures. The two long vertical 

1 



lines represent the course of the ureters in the male. 
The accuracy of their position will be evident if this 
diagram is compared with the radiograms of the trunks 
of male adults on whom the ureteric shadowgraph bougie 
had been passed prior to the X-ray photographs being 
taken. Compare Plates XLV, XL VII, XL VIII, LVIII. 
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BiBinuthoovort'd scybahi in the bow<?l of a little girl causing sliadows like 
*'stone-iabadows*' in right kidney area and bladder. Arrowed, — [J. Mackenzie 
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PLATE II. 

Shadows, Whtte-arrowed, Cast by Bismuth-covered 

SCYBALA. 

This plate is introduced to illustrate the first rule in 
radiography : 

Rule 1. — Clear out the bowels with a vegetable purge 
before submitting the patient to radiography. 

A casual glance at this radiogram will convey the 
impression that there are four stones in the bladder and 
three other suspicious shadows in the right renal area, 
any or all of which might indicate calculi in these organs. 

These shadows were cast, however, by bismuth-covered 
scybala in the rectum and in the large intestine. A 
free purge removed them, and the radiogram taken 
immediately after the free evacuation of the bowels was 
perfectly clear and normal. 

Clinical history, — A little girl, aged 7, was brought to 
me by Mr. Blucke, of Shaftesbury, with a diagnosis of 
right-sided hydronephrosis, which was becoming infected 
from the bowel (coli-pyelitis). In consultation this dia- 
gnosis was accepted and the child was radiographed by 
Mr. Mackenzie Davidson, who drew my attention to some 
stone-like shadows in the bladder and right kidney 
(Plate II). Inquiry was immediately made as to what 
medicine the little girl had been taking, and it was found 
that the nurse had given her a saline phosphate and 
bismuth mixture. A purgative removed a quantity of 
scybala powdered with phosphate and bismuth. 

On operation the right renal pelvis was found much 
dilated. This was supposed to be due to a kink in the 
ureter, but a year subsequently the girl developed acute 



perforative peritonitis. She was operated upon, but died 
in a few hours. On post-mortem the right ureter was 
found adherent to the appendix and almost occluded. 

The reader is advised to compare this plate of intestinal 
shadows with the next (Plate III). The similarity will 
impress upon him the paramount importance of the rule. 
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PLATE III. 

Shadows of Four Stones (White-arrowed and Numbered) 
IN THE Bladder of a Boy, aged 4. 

These true shadows, cast by stones in the bladder, com- 
pare strikingly with the false shadows (marked with the 
same figures in the preceding plate) produced by bismuth- 
covered scybala in the rectum. 

Clinical hiatory, — The stones were crushed with a 6 B 
lithotrite, and evacuated by means of a 10 E cannula. 

The stones were composed of oxalates covered with 
phosphatic material, each being the size of a monkey nut. 

The boy was playing about the ward four days after 
the operation. 
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CHAPTER II. 



i REMARKS UPON THE CHARACTER OF THE 

SHADOWS CAST BY STONES. 

To avoid needless repetition it is well to enumerate 
several points regarding the character of the radiographic 
shadows cast by stones in the urinary tract. 

A just appreciation of the " character '^ of a shadow 
depends on the following points : (1) its density, (2) its 
shape and size, (3) its position. 

It will be noticed that nothing is said about a clue to 
the actual number of stones which each shadow repre- 
sents. The novice, in his enthusiastic desire for scientific 
accuracy and dogmatic statement, may be inclined to con- 
sider each shadow represents one stone, and therefore to 
state that such and such a number of stones are present 
and must be removed, because so many shadows can be 
counted. A little experience in the fusion of shadows 
will convince him that it is wiser to state a shadow 
represents a ^^ stone patch/' for it may point to a 
" clutch '' of stones rather than a single stone. Thus in 
Plate TV two large shadows in the right kidney area 
(transverse arrows) were proved to be cast by 400 cystine 
stones, whilst the irregular shadow in the left kidney area 
(vertical arrows) was cast by 10 stones. 




Multiple cyitine calculi (white-arrowed) in botb kidney a. 
(Taken by Mt< LyBter.) 
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PLATE V. 




A single shadow (black-arrowed) of a clutch of seven stones in the left kidney 

pelvis of Mis D — . 



PLATE V. 

A Single Shadow (Black-arrowed) op a Clutch op Stones 
IN the Left Kidney Pelvis of a Young Woman. 

Another good illustration of the fusion of individual 
shadows is represented in Plate V. The radiograph was 
taken by Mr. Harnack of a young woman, Miss D — , 




Fig. 1. — Clutch of seven stones, natural size, from Miss D — . 

aged 22, sent to me by Dr. Gabb, of Guildford. On 
touching the pelvis of the left kidney with the finger it 
was felt to be occupied by a clutch of stones. They 
were removed (Fig. 1) and found to be seven in number. 
Six were composed of lime phosphate and one, the smallest 
and lowest, of oxalate of lime. 

The fusion of many small shadows into one takes place 
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most easily and most often, I believe, in cortical collec- 
tions — that is, when small stones are closely packed in a 
dry dilated calyx. 

Eule 2. — A sharply defined, small, single shadow in the 
renal area usually denotes one stone is present, but many 
small stones may be represented by one shadow. 
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Clinical Inferences which may be Drawn from the 
Density op the Shadow. 

(1) The density. — If extremely dense shadows are 
noticed it may be inferred that the stones are composed 
mainly of oxalate of lime, for these, of all the stones, resist 
most effectually the penetration of the X ray. 

Cystine stones approach the oxalate of lime stones in 
density (compare Plate IV, which illustrates cystine calculi 
in the kidney) ; but these calculi are so rarely met with 
that they may be regarded as a negligible quantity. 

Phosphate of lime stones of the aseptic type rank next, 
often casting lighter shadows than the preceding, though, 
of course, the larger the stone the deeper the shadow ; 
whilst stones composed of " mixed " phosphates (ammonio- 
magnesic phosphate or triple phosphates) are very difficult 
to detect, because the rays easily permeate these varieties. 
The pure uratic stones are rarely recognised in an X ray, 
for the rays pass through them without much hindrance. 
The only rule one can gather from this has to be combined 
with clinical experience. It is as follows : 

Eule 3. — A sharply-defined dense shadow in the renal area 
of a young adult who suffers from symptoms of stone (the urine 
being oxalescent and aseptic) indicates an oxalate of lime 
calculus. 

I place before the reader a series of kidney stones 
first photographed (Plate VI) and then radiographed upon 
a plate (Plate VII), so as to show their visual character 
with their X-ray densities. I do this because it is custo- 
mary to give such a plate. But I warn the reader that it 
is of but little practical value, for the tissues of the body, 
and, above all, the structure of the kidney, entirely change 
the character of the density of most stones. 

At present our knowledge of how an inflamed or how 
a congested kidney acts in transmitting or impeding the 
X ray is small and inaccurate. I refer the reader to the 
end of the book (page 126) where I allude to this subject 
again. 
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Clinical Infekenceb which may be Drawn from the 
Shape of the Shadow. 

(2) Shape. — ^The shape of the shadow, if well defined, 
often gives the surgeon a fair idea of the shape and size 
of the stone or stones he has to deal with. This is 
especially the case if the stone be of the oxalate or 
cystin groups ; but it is otherwise with those stones which 
are mainly composed of phosphates. Here the shadow is 
densest where the stone is thickest, and the edges and 
rays, or connecting bars between the thick bosses throw 
but a very faint shadow. It is especially difficult to 
estimate the shape and size of a dendritic stone, this 
being always composed of phosphatic casts of the renal 
pelvis and calices. Some of the rays or branches may 
be almost translucent. No exact impression is thus con- 
veyed to the operator by the X ray as 'to how many or 
which calices are occupied by the club ends of the rays ; 
he merely knows that he has to deal with a dendritic 
stone and has to be extra careful in discovering and 
removing all the terminal cusps. 

Clinical Inferences which may be Drawn from the 
Position of Stone Shadows. 

(3) Position, — The operator and clinician may often 
gather reliable and even valuable information by noting 
the exact position which the stone shadow assumes in the 
radiograph. 

Three items of knowledge are, however, necessary, and 
indeed indispensable, before any sound conclusion can be 
drawn from the mere position of the shadow. 

(a) Where was the tube placed in taking the radio- 
graph ; was it placed mesially ^ or to either side ? 

^ In most of the radiographs I have had taken for me, over 1000 in 
number, the light has been placed mesially, either at or above the 
umbilicus for the kidney or below it for the viscera of the bony pelvis. 
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Shadows cast by the rays are obviously distorted and 
displaced according to the position of the tube, A clever 
radiographer will often utilise this fact by throwing his 
light obliquely, whenever he sees the shadow of a rib or 
transverse process darker at one spot than normal. This 
exaggeration of shadow points to a stone shadow coalescing 
with the shadow of the bone, and by throwing the light 
obliquely he can often detach, so to speak, the stone shadow 
from that cast by the bone (compare page 28). 

(b) Is the kidney in which the stone is lodged mobile 
or displaced ? The shadow of a stone in a mobile kidney 
will obviously move, and, therefore, be less easily defined 
by the light, whilst a stone in a displaced kidney may be 
far out of the position usually assigned to it. Mobility or 
displacement can be easily ascertained by the usual bi- 
manual examination if the patient is moderately thin, but 
no surgeon of any experience would care to speak definitely 
either of mobility or displacement of the kidney in an 
obese subject; a marked mobility or displacement must 
always weigh with the clinician in interpreting a radio- 
graph of the kidney. 

(c) Was the tube in front and the plate behind the 
body, or vice versd^ — in other words, which is the right 
and which the left side of the negative ? 

^ It might be thought that this is a childish or a fussy question ; I 
know for a fact one patient was operated on and the wrong kidney- 
explored for the want of a simple expedient such as a metal L to mark 
the left side of the patient. 
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PLATE VIII. 

To Locate a Shadow. 

Landmarks for Dividing the " Loin Space," in order to 
Fix the Position of the Shadow. 

To obtain a ready grasp of the position of the shadows 
and in order to collect accurate data for clinical inferences, 
it is necessary to possess landmarks. 

The " loin space " which appears, or should appear in 
every radiograph of a urinary case, is that space which lies 
between the shadows cast by outer edge of spine, the iliac 
crest and the lowest rib. It should be bisected by an 
imaginary line running vertically from the centre of the 
iliac crest shadow to the rib (Plate VIII). In my own 
teaching I call this the mid-ileo-costal vertical line, or, 
briefly, the " mid-vertical." It divides the loin space into 
an inner and an outer division. Much, in my opinion, 
depends upon this bisecting line in the due appreciation 
of the nature of shadows. 




Th© vertical biaeetion of the loin spae43 by a. mid-vertictit 




PLATE IX. 




A metal monkey in the descending colon (arrowed) of a child, to show 
how easily foreign bodies in the bowel can throw shadows on to the 
renal areas. — (E. H. H.) 
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Significance of the Mid-Vertical. 

The mid-vertical is of great assistance to me in rapidly- 
interpreting the significance of shadows which appear in 
the loin spaces. 

(1) It will be found that shadows outside the mid- 
vertical are usually cast by contents in the bowel. 

(2) Shadows inside the mid- vertical are usually urinary 
shadows or rarely cretaceous gland shadows ; occasionally 
they may be bowel. 

(3) Shadows arranged along the mid-vertical or near it 
are not infrequently collections of stone in the cortical 
portion of the kidney. 

Each of these statements should be considered in detail. 

(1) Shadows outside the mid-vertical, — Without any 
dogmatic statement being made I would ask the reader 
to look at Plate IX. If he slightly turns the radiogram 
to the left he will notice a shadow in the shape of a 
monkey in the left loin space, outside the mid- vertical. 

Mr. Harnack took this radiogram from a child who had 
swallowed a metal monkey; it is obviously in the large bowel. 

Eule 4. — Any shadow outside the mid-vertical should imme- 
diately arrest attention, for it demands explanation. The 
surgeon should hesitate to diagnose such a shadow as urinary 
without further investigation. 

This rule does not assert or convey the idea that bowel 
shadows are not seen within the mid-vertical, far from it ; 
they are often witnessed there. Look for a minute at 
Plate II of a little girl who had been taking a phosphate 
aperient. I challenge anyone not knowing the clinical 
aspects of the case as I did, to recognise such shadows as 
phosphatic-covered faeces, and not to mistake them for 
renal calculi. The rule only advises a cautious diagnosis 
in shadows outside the mid-vertical. 

The reader will do well to glance at page 104, where 
an appendix concretion is figured. 
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(2) ShadoiVb' inside the inid-vertical. — Most stones in 
the kidney are lodged in the pelvis of the organ. As this 
faces, anatomically, the vertebral column, shadows cast by 
renal pelvic stones are generally near that osseous struc- 
ture, and hence well to the inner side of the mid-vertical. 
Some kidneys are displaced, even in men, and the shadow 
of the pelvic stone is therefore also displaced from this, 
the usual position, but even then the shadow nearly always 
lies within the mid-vertical or on that line. Plate X is 
the radiograph of a gentleman aged 50, a patient of 
Dr. Barnes, of Streathani, with a very loose and displaced 
kidney. The shadow in this instance lies in the mid- 
vertical, blending and almost hidden by the tip of a long 
last rib. It was removed. 

Rule 5. — Even making allowance for abnormal position, and 
even for extreme downward displacement of the kidney, the 
shadows of stones in the kidney will still fall (if the lamp be 
mesial) within or on the mid- vertical. 

Other illustrations of the varying positions of pelvic 
stone may be given ; in each the shadow falls in such a 
way as to agree with the rule, no matter how greatly the 
kidney is displaced downwards. 




Shadow of an oxalate of lime atone (black -aji-o wed) in thts left pelvis of a 
di^laced loose kidney of a man. 




PLATE XI. 




An oxalate ureteric ** plug-stone*' which had destroyed left kidney without 
producing any symptoms except a pyuria. — (E. H. H.) 



Ensrraved and printed by Hale & Danielsson, Ltd. 



Plate XI. 

Illustration 2. — Shadow of a stone plugging the ureteric 
orifice of the pelvis in a displaced kidney seen inside the 
mid- vertical. 

This plate shows an oval shadow midway between the 
rib and the ilium and inside the mid- vertical. It was cast 
by an oxalate of lime stone which had plugged the pelvic 
orifice of the left ureter and had thus completely destroyed 
the left kidney by back pressure, but without producing 
any symptoms of pain. 

Clinical history, — Miss B — was sent me by Dr. Shettle, 
of Southampton, with pyuria, emaciation, and a ^Hired ^^ 
sacral pain. On examination with the cystoscope, pus was 
seen issuing from the left ureteric orifice, and the patient 
was then X-rayed (Plate XI). 

Operation. — The kidney was approached by the left 
lumbar incision and found to be a mere collection of cysts 
fixed to its surroundings by dense adhesions. An oxalate 
of lime stone was found in the pelvis plugging the orifice 
of the ureter. The cysts contained puriform urine. 
Nephrectomy was done. Patient cured. 
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Plate XII. 



Even when the kidney is displaced downwards very 
much, the mid-vertical line rule usuallv holds correct. 




Fig. 2. 



Illustration 3. — The shadow in Plate XII, marked c\ was 
cast by stone in the ureter, and that by c by stones in 
the dilated pelvis of the same kidney. 

Clinical history, — A boy, aged 15, was sent me by Dr. 
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Robert Grant, of Chatham, with symptoms of stone in the 
bladder. 

Six weeks prior to admission into hospital he had had 
" influenza/^ and a week later he noticed the urine became 
thick and offensive ; simultaneously pain was felt in the 
penis towards the close of micturition, but there was no 
frequency of the act. 

The urine had sp. gr. 1003—1018, was acid, a faint trace 
of albumen, and some mucus was present. There had 
been occasional pain in the right loin. 

As the boy had been twice operated upon in the country 
for stone in the bladder (supra-pubic lithotomy at age of 
six and litholopaxy at age of nine), the natural conclusion 
arrived at was that the stone had recurred in the bladder. 

Cystosco'py. — No stone in bladder. Right ureteric orifice 
gaping and swollen. Left ureteric orifice healthy. 

Radiography, — Disclosed a long stone in the upper part 
of right ureter and a blunt, branched, right renal pelvic 
stone. 

Operation. — Right lumbar incision. Kidney found low 
down and fixed. Stone felt in pelvis of kidney and ureter. 
Both were removed through a cortical incision which was 
subsequently sutured. Boy healed. The stones proved to 
be phosphatic-covered oxalate of lime stones (Fig. 2). 
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Plate XIII. 

As a radiographic illustration of the most marked down- 
ward displacement of a renal pelvis with a stone in it I 
give the following. 

Ilhistration 4. — The oval shadow noticed immediately 
under the white arrow on the left iliac bone, reinforcing 
that which is cast by the bone itself, was cast by a large 
oxalate of lime stone in the hugely-dilated pelvis of a 
pyo-nephrosed kidney which had dropped within the 
pelvic brim. On removal of the stone the patient was 
again radiographed and the pelvic bone was proved to 
be normally clear. 

Clinical history. — AV. 13. H — , aged 48, sent by Dr. 
Fred Pollard, Upper Tooting. From boyhood until thirty 
years of age he experienced a dull aching pain in the left 
loin (posterior costo-iliac space) and coffee-coloured hsema- 
turia was occasionally noticed. He was free from pain for 
fifteen years, then a return of the old symptoms took place. 
Latterly there has been a great increase in the severity of 
the pain, with fcotid urine and profuse luematuria. Urine : 
much foetid pus ; blood. Much microbic infection [Bacilhts 
coli communis. Temperature normal or about 99° P. 
Cystoscopy : ^^ Creamy pus pours from the left ureteric 
orifice. Both kidneys feel large ; the left is fixed. ^^ 

Left kidney was approached by the lumbar incision ; it 
proved a pyo-nephrosis. Pelvis enormous ; cortex thinned 
to a shell. Ureter small and under-strapped by irregular 
vessels running to the lower pole of the kidney. The 
pelvis contained a large oxalate of lime stone (Plate XIV), 
and the nmcous membrane was covered with innumerable 
small patches of villous carcinoma (R. C. S. Museum). 

Nephrectomy. — The patient healed well, but the growth 
recurred along the ureter and in the bladder. 
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An oxalate of lime stone which hiwi caused Bymptoma of kidney miechief 
for 40 years. It CM^st tht! ahiidow Been in PLite XIII. 
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Plate XIV. 

The stone weighed half an ounce ; it was composed of 
oxalate of lime. It cast the shadow (white-arrowed) 
which is seen on Plate XIII. 



(3) Shadows about or along the mid-vertical line, 

A shadow placed upon or very near the mid-vertical 
has in my opinion an important signification. I believe 
it points to a stone in a hollowed-out calyx. The shadow 
of the cortex on the kidney edge, unless the organ is 
markedly loose or displaced, usually lies somewhere near 
the mid-vertical, hence stones in the cortex usually cast a 
shadow near or along the mid-vertical. 

Now a stone in the cortex of a kidney is merely one 
which has developed or has become lodged in a dilated 
calyx, tlie dilatation absorbing by pressure more or less of 
the kidney structure. If then we can detect by position 
a cortical stone, we can infer that a calyx is dilated. 
Let me formulate a rule. 

Rule 6. — Discrete shadows arranged along the mid- vertical 
usually denote stones in a dilated calyx, or in other words, 
cortical stones which are situated in the cortical substance of 
the kidney as distinct from those in the pelvis of the organ. 

Exanq)Ie. — Plate XV shows four shadows (white- 
arrowod), arranged along the mid- vertical. They were 
cast by four separate stones in the lower calicos of the 
kidney of a boy, aged 10, who had suffered all his life 
from incontinence of urine at night. There were no guid- 
ing symptoms, exce])t that the urine was found to contain 
])us and to be loaded with bacteria (es])ecially the Bacillus 
coli comviiinis). 

An X-ray was taken, because such urine in childhood 
often points to kidney stone. 

The kichiey was found much dilated and the tail (lower 
pole) was cystic. On cutting into this a cavity was 
discovered containing the four stones fairly near together. 

The boy recov^ered from his enuresis, and the urine 
eventually ])ecame clear and sterile. 

But the lesson to be learned from this case is not 
complete unless attention is drawn to the fact that the 
shadows of these four stones are widely separated in the 
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radiograph, whilst in the actual operation they were found 
together in one cavity formed by the dilated calyx or 
calices of the lower pole. 

Eule 7. — Widely isolated cortex stone-shadows do not 
necessarily denote widely isolated stones. 

Why are the shadows separate ? Fluid urine in the 
dilated calyx generally intervenes between the stones, and 
as the X rays diverge the stone-shadows seem further 
apart than they really are. 

Then separation of cortical shadows is an indication of 
fluid between the stones. We may go a step further, then, 
and suggest another rule. 

Eule 8. — Small discrete cortical stone-shadows denote a 
kidney distended by back pressure. They do not mean widely 
isolated stones, but stones separated by fluid, either urine or 
puriform urine (hydronephrosis or pyonephrosis). 

The operative indication of this is obvious. A novice 
in radiography would naturally expect widely isolated 
shadows along the mid-vertical to denote widely isolated 
stones in dilated calices, and the surgeon would anticipate, 
when called upon to operate for a patient whose radio- 
graph showed many widely isolated shadows along the 
" mid-vertical,^^ that he would have to split the entire kidney 
and examine many widely separated dilated calices. 

These views are incorrect. Let me repeat. The stones 
which throw the shadows may be found quite near together 
directly the fluid is evacuated from the distended kidney, 
and this is an operative point worth bearing in mind. 
They may be in different calices adjacent to one another, 
but they are near together. Widely isolated cortical stone- 
shadows mean : (a) Past or present ureteric back pressure ; 
(b) past or present dilated pelves and calices ; (c) slight 
separation of stones by water in the hydronephrotic sacs 
or by pus. 

Let me illustrate this point. 
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PLATE XVI. 

llhistration. — Plate XVI is the radiogram of the left 
side of a lady who suffered from pain in the left loin, and 
whose urine contained muco-pus laden with amorphous 
phosphates, crystals of triple phosphates, and acid 
ammonium urate. A number of isolated shadows, d, c. b, 
and A, are noticeable. The upper ones d, c, b, lie on the 
mid-vertical, and were therefore diagnosed as stones in 
dilated calices. From the character of the urine they 
were thought to be phosphatic. 

The lower shadow a is obviously in the ureteric area 
(inside the mid-vertical) and probably demonstrated a 
plugging stone in the ureter. 



r.ATE XVL 






stone -shadows (d, c, b) ftlong the mid- vertical, eaat by atones^ in dilateil 
calycoa in the kidney cortex, a ia a nrtjteiic stono-shMow. 



PLATE XVII. 




Section of a kidney radiographed (Plate XVI) before operation, b, c, d point 
to stones in dilated lower calyces, and a to an impacted ureteric stone. 



23 



PLATE XVII. 

Left nephrectomy, — The kidney was extremely large and 
distended with urine. On cutting the kidney lengthways 
(Plate XVII), the shadows, d, c, b, were proved to be cast 
by phosphatic stones lodged in dilated calices of the lower 
half of the kidney, and the shadow a to be an oval phos- 
phatic stone tightly plugging the ureter. 

The extreme hydronephrosis, which is, of course, not 
evident in the collapsed and contracted specimen, and the 
tightness of the closure of the ureter by the plugging 
stone, rendered nephrectomy necessary. 

The artist drew the specimen at once (Plate XVII), and 
it will be seen at a glance how exactly the actual is 
foreshadowed by the radiograph. 

This subject is dealt with later, and the reader is 
referred to a demonstration in the operation theatre, 
which is described on page 45. Although this is not the 
place to allude to stone-shadows in the upper ureter, it 
will be noticed how much nearer the stone-shadow in the 
ureter of this case is to the vertebra. In fact it is a 
rule that — 

A shadow inside the mid-vertical and in the lower half of 
the loin-space, the kidney being immobile and not displaced, 
is probably cast by a ureteric stone. 
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CHAPTER III. 

THE VALUh] OF RADIOGRAPHY IN SYMPTOM- 
LESS STONH IN THE KIDNEY (LATENT 
RENAL CALCUIiUS). 

In an extrcinely small ])r()])()rtioii of cases it happens 
that a stone forms in the kidney quite insidiously, giving 
rise to symptoms which are unfelt or which may even pass 
unnoticed. In other instances, ecjually rare, a patient 
may complain of a sudden severe and typical renal pain, 
which followed directly upon a wrench or a blow or a 
prolonged unusual exertion. In such cases a routine 
radiograph may reveal the presence of the foreign body. 
It is therefore safer in any case to obtain expert radio- 
graphy if the patient can command or obtain this method 
of examination. It wmII probably ])rove negative, but in 
the very smallest of possible ])ercentages it will reveal a 
large latent stone. 

Two illnstrations' of large latent stone with symptoms 
which had been noticeable for a very short ])eriod of time 
will suffice. 

lUvstraiion 1. — A lady, aged 22, was brought to me by 
Dr. Lennox Wainwright, of Folkestone, with the history 
that four months before a sudden ])ain had been felt in the 
left loin at golf. It was ascertained nnder rather severe 
cross-examination that there had never been any symptom 
before. There was a marked family history of cystinuria, 
and the ])atient was therefore brought to town at once for 
consultation and expert radiogra])hy. The right kidney 
was enlarged and movable, the left was insensitive and 
not palpable. 

Plate XVIII revealed large calculi in both kidneys, and 
as the urine contained cystine these stones were diagnosed 





Shadows of latent cystine calculi (white-arrowed) in both kidneys. 
(X-ia-yed by Mr. Lyster.) 
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to be cystine calculi. Mr. Lyster, who radiographed at 
my request, supplied me with a very admirable radiogram, 
and Dr. Lennox Wainwright kindly supplied me with the 
weights of the stones which were removed. Right kidney, 
transverse white arrows : 400 stones, one stellate and large, 
the rest small. Left kidney, vertical arrows : 14 stones, 
one stellate, the rest small. 
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Second Illusteation op Latent Eenal Calculus. 

A man, aged 33, was sent me in September, 1902, by 
Dr. Cuvsham Corner, with fixed, dull aching pain in the 
left loin for fourteen days ; the pain was not relieved by 
rest. The urine was thick with pus. There was no 
irritability of the bladder — no pain in micturition. 




YiQ. 3. — Six and a quarter ounce oxalate of lime stone removed from 
the kidney. 

Neither kidney could bo felt, but the left one was tender 
on deep pressure. He was X rayed in the routine, and 
a huge, dense, and sharp shadow was noticed occupying 
the left kidney area (Plate XIX). The patient was again 
cross-examined and admitted having had five attacks of 
left renal pain in his life — the same as he now experienced, 
but less severe in character. They had always occurred 




S = A very largo oxalate of lime stoau (6i oa.) in the pelvis of tii^ ^^^'^ Mdney 
of a in£iu.^(E, K H.) 




l^««™4.*d vA-^ ^^ ^"^ *" ^-....%.,-^ v.^ 



27 

in the left loin. The first attack was twenty years ago ; 
the last two years ago. 

On opening the peri-renal area the kidney was fonnd 
pushed high up under the ribs and firmly embedded in 
hard fat, and the pelvis occupied by a large stony mass. 
It was immovable like a sunk rock. All along the ureter, 
which was also fixed, but small and thickened, were 
masses of the densest adherent fat. 

. Finding the pelvis much inflamed and the kidney a 
mere shell, I removed the kidney and pelvis, being 
forced to utilise the scissors freely to separate the dense 
adhesions. 

The stone (Fig. 3) weighed 6 J oz. ; it was a pure 
oxalate of lime and its shape corresponded to the shadow 
seen in the X-ray photo. Patient left the hospital for a 
convalescent home on the East Coast, but I heard sub- 
sequently he had had an attack of nephritis and that 
albumen had appeared in the urine. 



28 



CHAPTER IV. 

STONE SHADOWS IN THE UPPER URETER— 
THE ^^LOIN-SFACE URETER/^ 

A CONSIDEKATION of the loiii ureter is inseparable from 
the subject of the radiography of the loin space. I there- 
fore briefly allude to ifc here, although later on (Chapter 
VJ, p. 53) it will be again mentioned in conjunction with 
its more important section — the lower ureter. 

The radiographic line of the loin ureter hardly ever 
varies unless the kidney is much displaced. It forms a 
vertical line which touches the tips of the lumbar trans- 
verse processes (Plate XXX, a, b) . Any shadow typical 
of ureteric stone detected along this line should cause the 
operator to examine this section of the ureter before the 
kidney. I have already given one illustration of a stone- 
shadow in the loin ureter (Plate XVI a), and the rule 
runs thus : 

Rule 9. — A shadow inside the mid- vertical and in the lower 
half of the loin space, the kidney being immobile and not dis- 
placed, is probably cast by a ureteric stone. 

Two fallacies in shadow appreciation may be noted 
here : 

The first lies in the blending of the shadow of a stone 
in the loin ureter with the shadow of the transverse pro- 
cess. If the shadow of the stone is faint, it will, under these 
circumstances, pass unnoticed. Here is a typical case : 

A young man, aged 27, was sent to me by Dr. H. D. 
O'Sullivan, of Burton-on-Trent, with a diagnosis of left 
renal stone, which could not be detected with the radio- 
graph. Mr. Harnack detected a slight darkening of the 
third lumbar transverse process (Plate XX, black- 
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arrowed}, and was positive that it represented a calculus 
in the upper ureter. He radiographed again, casting the 
X ray obliquely so as to dissociate the shadows, and the 
result is shown in Plate XXI. 
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In PLATE XXI 

It will be noticed that the shadow of the ureteric calculus 
is now well away from the transverse process of the third 
lumbar vertebra, being dissociated, so to speak, from it by 
the oblique illumination. 

I operated by a small vertical incision along the left 
loin, brought the ureter towards the surface, incised it 
over the little stone, stitched and replaced it. Patient 
healed well. The kidney area was not encroached upon 
or even examined. 

Eule 10. — Any darkening of a transverse process necessi- 
tates another radiograph being taken — stereoscopically, if 
possible— the light being placed away from the mesial line on 
the side opposite to that of the darkened process. 

The second fallacy in diagnosing a shadow to be a 
stone in the upper ureter consists in a shadow being cast 
by a small stone situated in the pelvis of a displaced or 
movable kidney. l^imanual examination will generally 
reveal the displacement, but it is an established operative 
rule that when in doubt examine the ureter first. If it is 
dilated let it be traced downwards before attacking the 
kidney. 

It is needless to say that in the very obese neither the 
shadow of a stone can be obtained nor a diagnosis of 
movable kidney given. 

In practice the use of the X-ray bougie is invaluable 
when a doubtful shadow is noticed in the track of the 
loin space ureter (compare Plate LXIX, p. 117). 



PLATE XXI. 




Shadow oi' lut^teric cakiilu^ (blai-k-arrowod) dissociated from the shadow of 
trftnBVt^rse lumbar process hy ohliquf illmniniition. Compare Plate XX, 
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CHAPTER V. 

THE INFLUENCE WHICH THE PRESENCE AND 
CHARACTER OP A STONE-SHADOW IN THE 
LOIN SPACE SHOULD EXERCISE UPON THE 
TREATMENT. 

There is no doubt that the presence of a well-marked 
stone shadow in the renal area of a patient suffering from 
renal symptoms is very significant of the site and of the 
cause of the malady. In the majority of cases it may be 
held to justify the resort to operative interference^ and if 
this is permitted it at once raises the procedure adopted 
from the rank of a mere exploration to that of the precise 
operation of nephro-lithotoniy. But the character of the 
stone shadow should, I think, be of more assistance to the 
operator than this. 

It can, and often does, afford the surgeon a rough 
prevision as to the difficulties he may encounter, and to 
the technique of the operation he might adopt with 
advantage. In other words, a stone shadow may aid in 
determining : 

(1) The character of the RENAL incision. 

(2) The extent of the necessary renal destruction. 

(3) The position and extent of the PARIETAL incision. 
These assertions will neither prove novel nor startling, 

nor perhaps unacceptable if they are examined carefully 
and in detail. 

(1) A stone shadow may aid in determining the 
character of the renal incision. 

There is as much tendency to follow a fashion and to 
be ruled by a fashion in operative surgery as in any other 
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vocation or walk in life. It is still, and it has been, the 
vogue for twenty years to drag a kidney suspected of 
harbouring stone on to the loin, to incise the cortex into 
the pelvis, to explore the pelvis with the finger, and finally 
to pass a bougie along the ureter into the bladder. All 
these steps are of the greatest importance in their way, 
and when they are necessary are of the greatest value, 
but in some instances they are unnecessary, and in a few 
they may be extremely detrimental, if not dangerous. 

Bringing the kidney out on to the loin in women or 
very thin men is simple in the extreme, for the parietes 
are generally lax, the kidney is loose, the pedicle is long, 
and no injurious strain need accompany the manoeuvre 
under these conditions. But in thick loins, such as we 
meet with in muscular men and fat women, it is far other- 
wise, and the strain on the pedicle which the drag exerts 
must in such cases be most injurious to the future health 
of the organ. In fixed kidney, or in those in which the 
organ is degenerated by fatty changes or deteriorated by 
inflammation, or in those in which the pedicle is implanted 
high in the upper pole or shortened and thickened by 
inflannnatory fat, the procedure, viewed as a routine,^ is 
not surgery but folly, if not madness. 

The aim of true surgery is to remove a stone from the 
kidney with the least possible damage to the structure of 
the gland and to that of its collecting cavity, the pelvis ; 
and this ideal, I contend, is more nearly attained with the 
assistance of knowledge gained from radiography of the 
kidney than by any other method of examination. 

' I have operated upon the kidney over 500 times, and am convinced 
that this routine drag on an essential and highly sensitive organ is 
unwise. I have never employed the method if I could do what was 
necessary without dangerous dragging. I enlarge the wound and work, 
with my hand grasping the kidney in situ. Even in nephrectomy I tie 
and divide the pedicle, as often as is possible, with the kidney in position, 
and my results compare favourably with all published statistics. 
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Statement. 

Let it be granted that the radiograph demonstrates a 
small oxalate of lime stone in the kidney pelvis (Rule 3, 
page 9). 

In many cases of small oxalate of lime stone of the kidney 
the renal pelvis may be incised and the stone removed without 
fear of a sinus resulting. 

This can be accomplished by loosening the kidney — 
turning it slightly over on its long axis, so as to bring the 
hilum well into view, and whilst it is in this position, 
incising^ the pelvis parallel with the ureter over the stone 
under the control of a head lamp. If the incision is clean 
and the urine is sterile there is no chance of a fistula. 

Now oxalate of lime stones increase very slowly in size, 
therefore for five years they may remain small. They do 
not inflame the mucous membrane of the pelvis easily, 
therefore for some years they may be unaccompanied by 
microbic changes. Xor do they produce dangerous back 
pressure and dilated calices early in their course, for in 
the earlier part of their history they are* usually to be 
found fixed near the orifice of the ureter and partially 
buried in the swollen mucous membrane. This position 
does not seem to mechanically occlude the pelvic orifice 
of the ureter so easily, so tightly, or so often, as a more 
movable stone or as a "nosed '^ stone growing into the outlet 
as a plug. A clean incision and a gentle removal often 
results in a very rapid recovery. Contrast with this a 

' Mem. — Scraping through the pelvis wall with the finger-nail in cases 
of small, easily-located, attached oxalate calculi, where the kidney pelvis 
is readily reached in men — or easily dislodged in women — is, I think, to 
be deprecated ; it tends to dislodge the stone and to drive it out of 
reach into a dilated upper calyx, from which the surgeon must remove it 
by a cortical incision. It leads to a ragged, lacerated wound, which, in 
healings may warp the ureteric outlet of the pelvis, and which, in the 
coarse of a few years, may cause dilatation of the pelvis and pain from 
intermittent distension. 

3 
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big incision into the abdominal wall, rough leverage of the 
kidney on to the loin, a cortical incision, the corresponding 
destruction of renal tissue by the inevitable blunt fumbling 
with the finger tip, the damage to the mucous membrane 
of the pelvis in scooping out a small stone partially 
buried in the swollen mucous membrane, the sharp h89mor- 
rhage which must ensue, and the clot which must get 
locked up in the pelvis by the cortical sutures to form, 
perhaps, a clot nucleus for a further deposit, and an 
unbiassed surgeon will find the comparison unfavourable 
to the latter procedure. 

Now the radiograph of a small oxalate in the pelvis of 
the kidney is characteristic of the disease, and in most 
instances the surgeon can expect, before he operates, if 
he adds clinical to radiographic data, to be able to incise 
the pelvis and remove the stone with but little destruction. 

Rule 11. — A small oval or heart-shaped, sharply- defined 
shadow near the transverse process of the first or second 
lumbar vertebra in a patient who has had fixed loin pain and 
occasional hsematuria in sterile, oxalate-of-lime-crystalled 
urine, should be operated upon by a lumbar incision, and if a 
pelvic stone is touched it should be removed through the renal 
pelvic route, if the kidney cortex feel healthy. 

Statement. 

A single stone shadow situated near the mid- vertical 
and well in the centre of the loin space indicates stone, 
associated with a more or less dilated pelvis, and with 
correspondingly hollowed-out calices. On seeing such a 
shadow the operator may anticipate : 

(a) That his parietal incision may be extended with 
advantage forwards rather than backwards towards the 
spine. 

(h) That the cortex of the kidney will need division 
and that probably that incision will involve part of the 
lower third. 

(c) That nephrectomy may be necessary. 
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The first surmise (a) is not worth considering, except by 
a surgeon who is careful to do exact work with as little 
destruction of the parietes as possible. 

But the second (b) is important. As long as a stone 
can be easily and gently brought through a clean incision 
in the pelvic wall, it is, I think, best to utilise this route ; 
but such a route presupposes that there are no hidden 
cavities in the structure of the kidney concealing stones, for 
such hollows can rarely be reached or wisely or thoroughly 
emptied through a pelvic incision. Hence, when we 
have" to deal with dilated calices a cortical incision is 
imperative. I have attempted to show that shadows which 
are near the mid-vertical are usually stones in dilated 
calices (p. 20) ; whether all the calyces are dilated by a 
ureteric obstruction or whether one calyx alone is hollowed 
out by obstruction to its pelvic outlet is, and must always 
be, uncertain on radiographic grounds. The fact remains 
that the nearer the stone shadow is to the mid-vertical 
the more certain is it that there will be distension of the 
calices. 

Now general dilatation of the calices mean ureteric 
obstruction. Ureteric obstruction near the outlet of the 
pelvis means distension, more particularly of the calices 
of the upper and lower poles, for it is on the poles that 
back pressure works most destruction at first. 

Now it will be found in such cases that the lower 
pole calices are usually distended more than the middle, 
and not infrequently if isolated stones are present in the 
calices at all, they are lodged in the lower in preference to 
the middle or upper. Moreover, distension of the upper pole 
drives the kidney downwards, so that usually, on cutting 
through the loin with a mid- vertical shadow, the surgeon 
will encounter the kidney low down. His finger will 
naturally be directed at first to the lower pole to ascertain 
if there is any "dimpling" of the cortex in this region.^ 
This is generally present if the kidney be " dry," that is, 

^ I may remind the reader that dimpling of the cortex is the best 
indication to a thinned cortex— that is, to a dilated calyx. 
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if water or pus have not been pent up in the organ, 
so as to cause a general elasticity. The operator incises 
the cortex longitudinally over the dimpling area, enters 
and empties the calyx of its stones — if there are any there — 
swabs 1 it if necessary, and passes on into the communicating 
pelvis or neighbouring calyx, where presumably the stone 
which has cast the shadow is to be found. This being 
removed and the pelvis swabbed, the finger examines the 
opening of every calyx from its pelvic aspect. If any 
contain stones the cortex is incised again, but directly 
over the stone, and the stone removed through the incision. 
It is unwise to drag into the pelvis cortical stones through 
narrow calical orifices, for the interlobar vessels suffer. 

1 Do not use a lint swab, for the wool becomes detached, and may form 
a foreign body j a little compressed sponge, previously prepared, is wiser. 
Do not swab unnecessarily. 
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Statement. 

A stone shadow near the mid-vertical (well in the 
centre of the loin space) if accompanied by shadow rays, 
denotes distension of the calicos and the formation of 
stones in them. The kidney may probably be preserved 
provided the urine be normal. 

In working out this statement, which is of course 
merely an advanced condition to the one just mentioned, 
it may interest the reader to have a case in detail as it 
appears in my private notes (vol. vii, oper. p. 409, March, 
1905). 

The radiographic and clinical inferences are stated 
first, then the actual condition found on operation. 

J. P — , a man, aged 50, was sent into the London 
Hospital from the out-patients with a history of eight 
weeks^ right renal suffering, though he had had ivdin in 
the right side between the ages of twenty to tliirty-eiglit. 
'The urine was sterile ; it contained no albumen, but oxalate 
of lime crystals. The radiograph disclosed a large oval 
shadow with three rays pointing doiniuards (Plate XXII, 
white-arrowed) . 

Inference : " The oval stone is shar})l y defined, its point 
tends downwards. 'J'liis is probably a large pelvic 
oxalate of lime stone. 

"The three ray shadows are in the lower pole, being 
near the mid- vertical. 'J'hey are oxalate of lime calculi 
packed in dilated calices. 

" As the lower calices are dilated, the oxalate of lime 
stone must have a nose and this must have produced a 
block of the outlet of the pelvis. The calices of the upper 
pole will therefore be dilated as well, but there are no stones 
in them; the pelvis w^ill be thickened by irritation of the 
oxalate. As the urine is sterile, and as the stones are 
not phosphatic nor dendritic, it may be possible to save 
kidney, but any way I must obtain leave for nephrectomy." 

Ojieiation, — On entering the right loin an elastic, water- 
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distended kidney presented, it was easily separated ; no 
adhesions, except at the upper and lower poles — a singularly 
free, healthy kidney. Working along the cortex towards 
the liver, my gloved finger plunged into a large thin- 
walled cyst, and much clear urine was evacuated. No 
stone in it ; obviously a distended calyx cyst from the 
upper pole. 

Exposed by blunt dissection of my finger point a slightly 
adherent, fat-covered pelvic wall. Thick ; felt stone 
through wall, longitudinal incision and enucleation of a 
large, buried, oxalate of lime stone covered with spines 
like prickles of a musical box, the prickles having been 
buried in the swollen mucous membrane and the stone 
thus fixed in the pelvis. Introduced gloved finger tip 
into pelvis and felt for lower calyx. Easily detected 
opening into same, and on going further in, the finger 
found itself in a thin-walled, lower pole cavity containing 
stones. Cut on to finger through cortex and removed 
seven fawn-coloured stones, square like biliary calculi, 
sutured cortex wound. Cobbled up collapsed cyst of 
upper pole; left pelvic opening without stitches, in order 
to allow any blood-clot from the lower calyx to escape. 
Tube inserted into wound. Did ivell. 

But all ray stones do not allow of sterile urine. Once 
the uratic or oxalate stones have induced pelvitis and 
phosphatic urine, the growth of the stone by phosphatic 
increase is rapid, and the repair less and less to be 
reckoned on as the hollowing and pyelo-nephritis increases.^ 

Rule 12. — A stone shadow near the mid- vertical (well in the 
centre of the loin space) is approached with the knowledge 
that the finger will have to explore dilated calices, probably 
of the lower and upper pole, the primary incision through the 
cortex being probably best in the lower pole. 

^ Nephrectomy may be needed. It is rare indeed for nephrectomy to 
be needed when the shadow is single, but it sometimes happens that a 
single stone plugs the pelvic orifice of the ureter so firmly that the kidney 
becomes a mere collection of useless cysts, and the replacement of the 
atrophied remains of the kidney after the stone has been removed may 
lead to an obstinate urinary sinus. Compare case, page 15, Plate XI. 



PLATE XXin. 



TriangulaV'^jhivpetl shadow (white-arroweti) with a *'D03e'' puiQtiii|,f 
downwards. 
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Statement. 

A triangular shaped shadow in the renal region with 
the apex inclining downwards, though not accompanied 
by acute renal suffering, demands early operative inter- 
ference, for it marks the first stage of the dangerous 
dendritic stone. 

A triangular shadow ^ in the renal area is cast by a 
phosphatic mould of the renal pelvis. The apex, which 
may be termed the *^ nose," points downwards and inwards. 
This nose engages the outlet of the renal pelvis, and by 
inducing back pressure it causes hollowing of the calices 
and destruction of the parenchyma, cf. dendritic stone. 

The more pointed the shadow of the nose the more 
urgent, in my opinion, is the need for operation. 

The urine of such a patient is not always ammoniacal, 
but is usually amphoteric ; it contains a little pus, always 
phosphates, and often colif orm bacilli ; but all the factors 
for renal destruction are present — a narrowing outlet, an 
increasing grade of pelvitis, rapid phospliatic deposition 
from the urine, and bacterial invasion. 

It is true at this stage that the triangular stone can be 
removed by a clean cut through the pelvis without the 
formation of a sinus, but it is wiser to incise the cortex 
about the middle, remove the stone, and examine each 
calyx with the finger tip and sound for club-end extensions 
of the stone, for we can never be quite certain on radio- 
graphic grounds that club-ends fitting the calices are 
absent, as they do not readily cast a shadow. 

In Plate XXIII is the triangular shadow cast by a pelvic 
mould-stone which formed after severe typhoid fever ; the 
urine contained phosphates and typhoid-like bacteria. The 
stone was removed by a clean pelvic incision ; the calices 
were just open. No stitches were used. Patient left at 
the end of the third week healed. 

Bnle 13. — A triangolar-sliaped shadow in the renal region 

* Some of these shadows are shaped like a tigfer's claw. 
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with a nose pointing downwards, and with phosphatic urine, 
renders early operative removal of a pelvic stone necessary 
before serious damage to the kidney ensues. 

Let us now consider the second proposition. 
A stone shadow may aid in determining the extent of 
the necessary renal destruction. 



Statement. 

The greater the tendency of the shadow to exhibit rays 
(which often signifies a dendritic stone) the more certain it is 
that the kidney has suffered severely, and the operator should 
always be FEEFAEED for nephrectomy if the urine be phos- 
phatic, puriform, and stinking. 

A large shadow with ray extensions, if accompanied by 
phosphatic puriform bacterial urine, marks one of the 
opprobria of surgery — a neglected kidney stone, a stone 
which has been allowed to increase in size, producing 
dangerous diminution and often entire destruction of the 
kidney structure. The steps and processes involved in 
this destructive action are well known. 

A stone in the renal pelvis irritates the mucous mem- 
brane and finally induces inflammation of that structure 
with production of septic pyelitis ; phosphatic deposit 
rapidly enlarges the stone until it forms a cast of the 
pelvis. At this stage there are no rays visible (Plate 
XXIII), but as the stone becomes " nosed ^' and the nose 
plugs more and more effectually the outlet of the pelvis, 
back pressure is exerted more and more on the calices 
until they become hollowed. The next grade is rapidly 
reached, for branches from the primary deposit extend 
into and fill the dilated calices. These in their turn 
irritate the cortex and complete the destructive inflam- 
matory changes of the parenchyma commenced by the 
original stone. 

Now, it follows that the larger and thicker the shadow 
of the stone and the more marked its rays, the less the 
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value of tlie Iddoer as a secretorjr bodr^ and tbe greater tbe 
danger to the patient if active pjelo-nephritis and toxin 
absorption are g(Hng en. It win be foond that tbe beift 
chance of life in verv advanced case« is oV/tatned bv a 
clean nephrectomy. The policy of ^' giving the kidney a 
chance '* in a highly developed dendritic fetone or a 
renal mass stone with acute pyelo-nephritis ha£ nothing 
to commend it. Let me srive an iilnstratioi:. 
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Illustration of a cask in which Nephro-lithotomy was 
Performed when Nephrectomy would probably have 
been the wiser procedure. 

I removed the branched stone, which was photographed 
and is reproduced in Plate XXIV, from the left kidney of a 
young man, aged 21. I carefully peeled the cortex off the 
stone and replaced the shell of the kidney. I did this be- 
cause the other kidney was diseased and both ureters were 
blocked with stone. When I mention that the length of 
the stone was 6 inches, its breadth was 3f inches, and its 
weight was 6i ounces, it will be realised how greatly the 
kidney was damaged by the stone and by me in removing 
it, and how useless and even dangerous the organ* must 
have been subsequently to the patient. I ought to have 
cleanly removed it. 

He was relieved of his pain, but he quietly failed and 
died uraemic after eleven days, the urine at first averaging 
70 to 100 ounces a day. On post-mortem I found the 
shell of the left kidney I had put back was much in- 
flamed. The right kidney was enlarged and full of pus. 
There was a long stone in both ureters low down. 




Large stone (natural eiaie) from the kidney of a young man. Kidney peeled 
off atone and replaced. Deatli from tira'mia. 



PLATE XXV. 




Shadow (black-arrowed) of a large branched and rayed phosphatic stone. 
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Here is another illustration, only with the foregoing 
lesson corrected. 

Plate XXV shows a large branched and rayed stone 
shadow (arrowed) cast by a phosphatic- covered stone 
occupying the entire kidney. 

Male patient, aged 26, was sent me by Dr. W. F. 
T. Burke, with a history of pyelitis of five years' duration ; 
deep-seated localised pain in left loin, never haematuria. 
Great irritability of bladder if at work. licft kidney felt 
enlarged; loin muscles resistant. Urine 1020; pus. 

Operation, — Kidney found to be a mere shell enclosing 
a dense mass of stone. Nephrectomy ; healed by first 
intention. 

Bnle 14. — A large renal shadow with rays or branches indi- 
cating a dendritic stone with foetid pyuria generally demands 
nephrectomy. 

Statement. 

A stone shadow may by its mere mass give some idea 
of the magnitude of the renal destruction, and if severe 
pain is present it indicates the necessity for a clean 
nephrectomy, whether the urine be but little or greatly 
affected. 

The mass stone} — I have shown that when a large 
stone shadow gives the idea of distinct rays that this 
warns the surgeon he may have to perform nephrectomy, 
and must be prepared with permission to carry out this 
procedure. The advanced position follows as a matter of 
course. There are certain shadows which by their great 
size and irregularity leave no doubt but that all the tissue 
of the kidney has been replaced by stone or cretified 
material, and that removal of the entire organ is impera- 
tive if the patient is sneering severe pain in that kidney. 
Whether this huge and irregular shadow is cast by stone 
or cretified tubercle (page 119) or calcified hydatid is 
immaterial. The disease has destroved the kidnev, so 
that it is unsafe to leave the relics of the organ. 

* For interesting fallacies of " mass stone " shadows see i)age 126. 
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One illustration of a mass stone and its probably 
correct treatment will suffice : 

Plate XXVI shows a large irregular shadow (arrowed) 
grouped as far out as the mid- vertical. 

A man, aged 30, was sent to me by Mr. Wilson, 
of our X-Ray Department, with this remarkable radio- 
graph (Plate XXVI) . The patient had suffered from pain 
in the left loin from childhood ; as a boy at school he had 
to raise his left leg on to his belly to ease the occasional 
pain which he felt in the left loin. He had passed blood ; 




Fig. 4. — Stones removed from the kidney (Plate XXVI). Keduced 

in size. 



is forced to sleep on left side. For some years now he has 
had constant pain in left loin with marked exacerbations. 
Radiograph revealed large dense and irregular shadow 
in renal area. The urine was very free from evidence 
of disease between the attacks of severe pain ; thus its 
specific gravity was 1022, it contained a trace of albumen 
and was faintly acid; deposit only slightly excessive, and 
is almost wholly composed of crystals of stellar phosphate 
and bacteria. A very few hyaline casts. No pus. 

Operation. — Directly the kidney was touched it was felt 
to be full of stone, and the cortex extremely thin. Here 
and there it was cystic. Nephrectomy without opening 
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kidney. The stones were phosphatic covering uratic 
centres. They weighed 845 grains. (Fig. 4.) 

Bnle 15. — Prepare for nephrectomy if the shadow indicates 
a mass stone, and if severe pain is present. 

Statement. 

The largest of known kidney stones may form without 
any pain or change in the urine. If there is no pain 
in a mass stone kidney it is, in my opinion, wise to leave 
them alone, for they are nearly useless and may not cause 
danger, but may even act as a nucleus for the deposit of 
phosphatic material as long as the kidney retains secretory 
power. When the secretory power ceases, the other kidney 
often takes on increased phosphatic output, and pain is 
experienced in the opposite kidney and pyelo-nephritis 
gradually supervenes. If any operation is undertaken it 
is wise to direct it against the last involved. 

Eule 16. — Leave a latent renal mass stone alone if there is 
no pain experienced in the kidney. 



An Operative Demonstration of the Occasional 
Accuracy of the X Ray in Revealing Patho- 
logical Changks in the Kidney produced by 
Stone. 

To sum up and to illustrate the teaching in the pre- 
ceding pages, I gave a demonstration in my theatre 
(No. 5) at the London Hospital on September 19th, 1907. 
I quote it here verbatim : 

" Some surgeons are rather disposed to under-value the 
use of the X ray in the diagnosis of urinary disease, 
because the method is only occasionally helpful in obscure 
cases, and because it is only an atom and not the entire 
molecule of clinical investigation. 

" Others, again, do not seem to be guided by any rules 
for the intrepretation of the shadows which are shown on 
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the plate, and are quite content to accept the opinion of 
the radiographer, upon whom no responsibility should 
rest. No wonder such casualists are disheartened by the 
mistakes and failures which must necessarily occur. But 
surely there is a middle course ? Let us admit many 
failures, some fallacies, and very decided limitations for 
the X ray, but let us employ it routinely when it is 
possible, and control its findings by operative work. 
Upon some such sound basis as this let rules of shadow 
interpretation be framed. If this be done, it will be found 
that the accuracy of clinical detail occasionally revealed 
by the shadows will be simply startling. I have given 
you certain rules which have guided me in my estimation 
of the character of X-ray shadows, and these are based 
on 1000 radiographs of urinary disease. I admit they 
are merely tentative, but I can give no greater evidence 
of my dependence on them than by utilising three or four 
of them this afternoon to draw for you on the blackboard 
a rough sketch of the left kidney of the patient who has 
just been brought into this theatre for operation. I only 
ask you to remember I cannot do this in every case ; it is 
merely done now in this exceptional instance to show you 
how valuable the clinical evidence of a radiograph may 
occasionally prove. ^' 



PLATE XXVII. 




Shadow (black-arrowed) of dumbell pelvic stone in left kidney. 
Shadows (white-arrowed) of stones in lower calyx. 
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'^ This young man is sent by Mr. Eichard Whitelam, of 
Fulham, with a note that there is probably a stone in the 
left kidney, accompanied by serious destruction of that 
organ. The patient has but few symptoms. He has 
had a slight pain in his left loin on and off for ten years, 
which he ascribes to ^ wind/ but his urine contains ^ to 
^ acid pus, which is obviously pyelitic, and on examining 
the left loin an enlarged but fixed kidney is distinctly to 
be felt. I will first sketch this kidney on the board, and 
show the changes in its contour and texture ; I then 
propose to do nephrectomy, which I think will be 
necessary ; if so, the section can be compared with the 
diagram; and finally I will explain to you the steps by 
which the clinical assumptions were arrived at. 

"This radiograph (Plate XXVII) was taken by Mr. 
Harnack, of our radiographic department, and in the 
negative — for I do not believe in prints — you will see 
a number of shadows in the left loin area ; these are cast 
by stones. The upper shadow is a fused shadow and it 
is like a dumb-bell in shape (it is black-arrowed). The 
lower group represent isolated stones, seven in number 
(they are white-arrowed). I assert from their position 
that they are in a dilated calyx of the lower pole of the left 
kidney. But I gather more than this from the radiograph ; 
I realise the following facts, which I illustrate diagram- 
matically on the blackboard (Plate XXVIII) : The left 
kidney is dilated by back pressure. This was originally 
a hydro-nephrosis, but as much pus has latterly appeared 
in the urine, I take it the kidney is now in a state of 
hydro-pyonephrosis. I therefore draw the kidney dilated, 
and write the diagnosis at the side. You notice especially 
that I do not mark a dilated pelvis; there is no pelvis. 
Secondly, I know the lower pole of the kidney is trans- 
formed into a smooth-surfaced, thin-walled cavity, which 
is merely a dilated lower calyx, and within it six smooth 
oxalate of lime stones are lying free, I mark this cavity 
off, and put six little circles to represent the stones 
in it. To prove to you the thinness of its wall, I 
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shall raise the lower pole in a few minutes to the sur- 
face of the wound, and you will see that the cortex 
will dimple under the slightest touch of the finger. 
This, of course, indicates thinning. To remind you, I 
will write ^ dimpled cortex ^ opposite this area. Thirdly, 
higher up on the convex edge of the cortex in the lower 
middle part of the kidney is an independent projecting 
cyst. I draw a bulge at this spot and put ^cystic 
cortex.^ On incising this I shall release a quantity of 
inodorous pus, and on inserting my finger I shall find 
another dilated calyx so over- distended as to form a 
projecting cyst. The mouth of this cyst-forming calyx 
is blocked by the knob end of an oxalate of lime stone. 
I mark this stone, drawing two little curved lines from its 
neck. Fourthly, higher up again the cortex of the 
kidney may be thicker, but the upper pole is also trans- 
formed into a cavity which contains no stones. I cannot 
say if there is a real cyst at the upper pole or not ; I can, 
however, assure you that it is extremely dilated, so I will 
just dot the convexity of the pole to denote this. Lastly, 
an oxalate of lime stone is in the pelvis, and it has a nose 
or conical projection in front. I know that this nose of 
the stone has blocked the pelvic outlet, and back pressure 
has resulted. It is, in fact, ^ a plugging stone,^ so I 
write this at the side. I may finally add that the oxalate 
of lime stone in the pelvis of the kidney is somewhat 
dumb-belled in shape, so I draw it of this shape ; its 
surface is rough with phosphatic deposit.^^ 
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PLATE XXIX. 




Drawing of half left kidnc^y removed from case of which Plate XXVII is 
the radiograph. 
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The operation was now carried out. The cortex was 
exposed, and the lower lobe was raised and shown to 
dimple under the pressure of the forefinger ; higher up 
the projecting cyst was demonstrated, and 6 oz. of 
inodorous pus and urine were sucked out from it. 
Nephrectomy being found necessary, the organ was 
removed. After the wound was closed the kidney was cut 
lengthwise for demonstration (Plate XXEX). The changes 
in it were proved to be as depicted in the diagram on the 
board. The kidney was dilated greatly in all parts, the 
cortex being extremely thin. The lower pole was much 
hollowed, and one calyx contained five instead of six stones, 
the sixth being found in an adjacent cavity. An oxalate 
of lime stone was found in the pelvis ; it was firmly gripped 
by the pelvic mucous membrane, its front projection (the 
nose) blocked the ureter, and the one towards its posterior 
aspect (a boss) was tightly embraced by the mouth of a 
deep calyx, and the back pressure exerted by it had 
created a cyst which projected from the cortex of the 
lower middle third of the organ. The upper pole of the 
kidney was much dilated, but there was no true cyst 
projection, and there were no stones in this portion of 
the organ. 

"Now, what clinical and radiographic data gave me 
such confidence that I could draw exactly beforehand 
a condition of kidney which was unrecognisable to 
touch ? Permit me to enumerate them. 

" The shadows in the left loin space of the ^adio^rajA 
are very sharp, and the man is young, thereioii:t&65&^gre: 
oxalate of lime stones (Rule^ 0", "page Qj." ¥here is acid 
pyuria, hence they will have a slight coating of phos- 
phate of lime (clinical rule). 

"The six isolated shadows are grouped near the mid- 
ileo-costal vertical (the mid- vertical line), hence I conclude 
they are in a calyx (Rule 6, page 20), and as they are seen 
below the main large shadow, which must be a stone in the 
pelvis, they must be in a calyx of the lower pole. The 
shadows are clearly separate, hence there is fluid between 

4 
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them (Rule 8, page 21), and thus I know the kidney is 
distended with fluid. The urine contains i to ^ pus, acid 
and inodorous; I then know I have a hydro-pyonephrosis. 
A distended lower pole means ureteric block or pelvic 
outlet block ; but when I notice a large dumb-bell shadow 
above the isolated collection I realise at once that this is 
a pelvic oxalate, and in order to produce distension of the 
kidney it must have a nose or projection upon it, and 
that this nose must be grasped firmly by the pelvic 
outlet. With such an extreme back pressure the upper 
pole nearly always suffers in the same way as the lower 
pole. Hence I mark the upper pole as dilated. But 
how do I know there is a general distension ? The 
shadows of the stone are well in the loin space, and not 
high up under the ribs ; moreover, the kidney can be 
felt bimanually, and it is fixed, not mobile — therefore it 
is displaced. A displaced fixed kidney in a young man 
means a distended kidney (clinical rule). There are no 
shadows in the upper pole ; hence no stones are in the 
upper pole. But how do I know that there is a cyst 
projecting from the cortex of the lower middle third ? 
This is as easy of inference as the rest of the picture. 
I notice a boss projecting backwards on the stone shadow 
in the pelvis ; clinically I recognise that the outer part 
of the dumb-bell must be tightly fitted in the mouth of a 
deep calyx. With such a tight fit there will be no exit 
for the urine in that calyx, and a cyst must be formed 
and^ J3iU^ ^project.^^ 
/•\'11teK'jHac5boaj33:.\fa/t photographed by Mr. Harnack 
(Plate xi:VIlI)V^tid'tli0 -kidney was then drawn by Mr. 
Shiells (Plate XXIX). 

The third and last proposition submitted to the reader 
on page 31 has now to be considered. 

3. The position of a stone shadow may determine the 
position and extent of the PARIETAL incision. 

I have attempted at the commencement of this chapter 
to show that a clear radiograph may afford the surgeon 
who can correctly interpret shadows, a fair idea as to 
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whether a renal operation for stone can be urged or not ; 
also that it may indicate the difficulties of the operation, 
and, lastly, that it may give the operator a clue as to 
whether it is wiser to cut through the pelvis or approach 
the stone through the cortex, or even remove the kidney 
without opening the organ at all. 

But a clear radiograph may convey even more than 
this : it may disclose a stone shadow in the lovwr ureter, 
and thus divert the attention of the surgeon from the 
aching kidney altogether and direct it to the necessity 
of freeing the lower ureteric channel. This latter attempt 
must be made through an incision different to that 
employed by the surgeon for reaching the kidney. 
Indeed, in many instances expert surgery cuts directly 
upon the lower ureter and does not meddle with the 
kidney at all. 

One of the most distressing failures in urinary surgery 
consists in the operator cutting into a kidney and muti- 
lating it, perhaps irreparably, in order to find a stone 
which has long ago left that organ and travelled down 
the ureter. And yet this must happen in 30 per cent, at 
least of all cases exhibiting reno-ureteric stone symptoms 
if the X-ray expert is not called upon to help in the 
diagnosis.^ 

^ The records of stones actually removed from the kidney or from the 

ureter at the London Hospital since the introduction of radiography are 

as follows. I introduce them merely to show how frequently ureteric 

stones are found : 

vao,.o stones from 

^^^^' kidney. 

1899 and 1900 . 15 

1901 12 

1902 17 

1903 30 

1904 19 

1905 30 

1906 28 

1907 (up to end of August) 12 

163 45 208 

Any impartial critic will concede that the first few years of a new 



Stones from 
ureter. 


Total. 


— 


15 


1 


13 


2 


19 


1 


31 


8 


27 


10 


40 


10 


38 


13 


25 



52 

That he can guide the urinary surgeon with a precision 
unattainable before the introduction of the method is 
without cavil. In fact, it seems to me that the service 
rendered to both patient and surgeon by an expert radio- 
grapher when he accurately defines a stone in the lower 
ureter is an obligation which both should find difficult to 
discharge. 

Now, it is a self-evident truth that ureteric stones, and 
stones located in a congenitally displaced kidney (Dystopia 
renis) ' must be approached by a parietal incision, differing 
from that used for exploration of the kidney. Hence we 
can assert that the position of a stone shadow may deter- 
mine the position of the parietal incision. The practical 
question which now arises is : What is a typical ureteric 
stone shadow ? and the answer to this is sufficiently 
important to demand a separate chapter. 

mothod are mainly spent in discovering its limitations and errors as well 
as its possibilities. The figures of the first five years of the use of the 
R^ntgen rays in urinary surgery in my private work may be ruled out, 
and I feel this should also obtain with the public work at the London 
Hospital. It will then be seen how frequently in the last four years 
ureteric stones have been discovered and operated on. 

1 Cf. Casper, * Handbuch der Cystoskopie/ Leipzig, 1905, p. 216, Fig. 82. 
The subject is too raix) for consideration here. 
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CHAPTER VI. 

THE CHARACTER OF SHADOWS CAST BY 
STONES IN THE LOWER URETERIC CHANNEL. 

Bkfore a shadow in the bony pelvis-area can be 
accepted as suggesting the presence of a stone in the 
lower ureter it should fulfil four conditions : 

(1) The shadow should be in the line of the ureter. 

(2) It should be oval or more or less elongated in 
outline. 

(3) Its long axis should be directed downwards towards 
the bladder. 

(4) The clinical history should reveal intermittent 
renal suffering. 

1. The Shadow Should Lie on the Line op the Ureter. 

It is still taught that a stone descending the ureter 
from the kidney is more usually arrested at one of the three 
points where the ureteric channel is narrow. " Either just 
below the kidney (two centimetres below the commence- 
ment of the ureter), or where the ureter enters the wall 
of the bladder, and especially at its termination on the 
mucous surface of the bladder ; or, thirdly, where the 
ureter crosses the brim of the bony pelvis.^^^ 

This is probably true if the stone has been long 
impacted, for it will increase in size, whilst it halts at 
the narrowings of the channels. It is also true that 

1 Morris, ' Surgical Diseases of the Kidney and Ureter/ vol. ii, p. 449. 
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operative findings at first corroborated this view/ but the 
surgeon of to-day and of the future must not depend on 
these typical positions, though he should bear them in 
mind, for stones are now removed much earlier in the 
course of the case, before they are finally arrested, and 
they are often, therefore, found in positions which do not 
represent the narrowings of the ureter. 

^ Forty -five cases of ureteric stone are tabulated by Morris (op. cit.). In 
nineteen the stone was found within two inches of the kidney, in fifteen 
it was just before or where passing through the vesical wall, and in 
eleven at or about the brim of the true pelvis. 



PLATE XXX. 




DiiigmmmtLtic diviitioiiH el tht* radioj^aphie abaduw oi thi^ ureWr. 
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The entire X-ray line of the course of the ureter should 
be closely studied and a clear idea obtained of shadows 
which are distinctive of ureteric stone and of shadows 
cast by other substances, and therefore suggestive of 
mimicry. 

Radiographically the ureter is divided into three parts, 
if the lamp be placed mesially (Plate XXX) : 

(a) That section which traverses the clear loin area — 
the loin ureter (a. b.). 

(b) That which courses over the shadow cast by the 
wing of the sacrum — the sacral wing ureter (b. c.) 

(c) That which crosses the clear area enclosed by the 
shadow cast by the pelvic brim — the pelvic cavity ureter 
(c. D.). 

(a) The loin ureter line, — The line of the loin ureter (a. b.J 
hardly ever varies unless the kidney is much displaced, 
and this latter condition can be estimated bi-manually. 
It forms a vertical line which touches the tips of 
the lumbar transverse processes. Any shadow typical 
of ureteric stone detected along this line should cause the 
operator to examine the ureter before the kidney. 

(b) The sacral whig ureter line, — There is a broad trans- 
verse ribbon of shadow thrown by the sacral bone where 
it articulates with the ilium. The shadow line of the ureter 
(b. c.) passes over this area, and a stone in the ureteric 
channel here must cast a shadow which would blend with 
that of the bone. It may be due to the paucity of 
numbers, but I have not seen a large ureteric stone shadow 
upon this sacral wing, though I have met with them 
above and below. I may here mention that just below 
the edge of the sacral wing shadow or above it there are 
often large, irregularly rounded shadows met with, which 
are cast by calcareous glands, either of the meso-rectum or 
mesentery, or even by those belonging to the sacral or 
lower lumbar group, and these are often mistaken for 
stones [vide fallacies, page 105). 

(c) The pelvic cavity ureter line, — This line is easy 
enough to trace on a radiograph. The reader should 
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glance at Plates XLVII, XL VIII. In these the ureters 
have been filled with shadowgraph bongies, and their 
course^ radiographically, is represented by lines from the 
sacral wing to the pubic symphysis with a slight curve 
outwards. 

It is, however, difficult to estimate on radiographic 
grounds the exact position of the different sections of this 
tute, therefore it is difficult to judge correctly whereabouts 
in the pelvic ureter is the stone which casts an obvious 
shadow. 

To a casual observer it would seem easy enough to 
locate a stone shadow in such a ureter by merely 
measuring the distance between the shadow and the 
nearest fixed bony point, such as the sacrum, ischial 
spine, or pubic symphysis. 

A moment's reflection corrects this view. The straight 
lino seen in the radiograph represents a rod which 
inclines backwards and downwards in a big curve. It is, 
therefore, a shadow compounded of many super-imposed 
and coalescing shadows which have been cast by different 
sections of a curved rod, hence the exact position of any 
point in such a curve can only be ascertained with diffi- 
culty. The exact location is best accomplished by stereo- 
scopic radiography ; or, more practically, by passing a 
measured ureteric bougie^ up the ureter till it touches the 
stone.^ 

* Thoy can bo obtained marked in inches or centimetres at Bell and 
Croydon's, 50, Wigmore Street. 

■ They are passed under control of the head-lamp in the female or 
cystoscope in the male, and the operator calls out the markings, one 
inch, two inches, three inches, and so on as he sees the marks disappear 
up the ureter until the point of the bougie is arrested by the stone in 
the ureter. A rough estimate is thus obtained as to where in the pelvis 
is the stone and as to how far it is from the bladder. 



PLATE XXXI. 






Skiagram of rounded stones in the ureters of a young man. Operation. 

Recovery. 
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2. The Shadow should be Oval or more or less 
Elongated in Outline. 

The shape and density of ureteric stone shadows can be 
better appreciated by a series of typical cases.^ Suffice it 
to say a ureteric stone shadow is most frequently oval or 
of an elongated form : that it is rarely round. 

Clinicians may very pertinently remark that many of 
the uratic calculi which descend from the kidney are 
round. That fact may be admitted ; but uratic calculi are 
rapid in their transit, and are not often, therefore, sub- 
mitted to radiography, and when they are, they rarely cast 
a shadow, and thus remain undetected. Most of the 
oxalate of lime stones are elongated, and the prolonged 
stay" which such bodies make in the narrow tube cause 
them to accumulate material at either end, and thus they 
tend to assume an oval shape. 

A rounded, irregularly bordered shadow always should 
raise a suspicion of a cretified gland, or a sharp, round, small 
shadow should suggest a phlebolith, or a small irregular 
shadow a patch of atheroma : more on this point will be 
said in dealing with the fallacies of ureteric shadows 
(page 74). 

I have come across large, round stone shadows in the 
lower ureter, but I am convinced that they are uncommon. 
Still, as this does occur I give the following case of round 
oxalate of lime ureteric stone shadows. Plate XXXI 
shows : 

Symmetrical shadows (white-arrowed) which were found 
in a patient, aged 18, who complained chiefly of pain in 
the glans penis after micturition, and occasional pains 
across the back. Haematuria had been noticed. 

^ In describing the shadowgraphic bougie (* Brit. Med. Jo\irn./ June, 
1905), I gave a valuable, and, I believe, an original hint to radiographers, 
to fill the bladder and even the bowel with air. This clears up a large 
part of the pelvic area (vide Plate LVIII) and renders stone shadows 
sharper. 

* I have alluded to these cases in Chapter VII. 
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The cystoscope showed the calculi to be in the lower 
ureteric canals, for the ureteric orifices were swollen and 
the mucous membrane lining the mouth of these channels 
was prolapsed. 

I removed both stones by the perineal route, working 
between the bladder and rectum and opening the ureters 
over the impacted stones : the patient recovered and 
reported himself as well five years later. 

3. The Long Axis op the Shadow should re Directed 

MORE OR LESS DoWNWARDS TOWARDS THE BlADDER. 

If we except the rarely-met-with round ureteric shadow 
we can assert that the long axis of a ureteric stone almost 
invariably points more or less downwards. I say more or 
less, for the longer a stone is in the tube, the larger and 
heavier it becomes. Its increased weight (for it may 
weigh up to half an ounce in my experience), together 
with the pressure of the urine above it in the distended 
ureter, may cause it to sag to one side. 

Very occasionally an oval bladder shadow of fair size 
may appear like a ureteric stone shadow which has 
sagged obliquely (Plate XXXII), but the clinical history 
is quite sufficient to decide upon the exact position of the 
stone. 

Presuming, then, the radiographer to be in doubt as 
to whether a medium-sized oval stone is in the ureter or 
in the bladder, all that is necessary for differentiation is 
the clinical history and radiography under varying pos- 
tures. A ureteric stone nearly always has a clinical 
history of reno-ureteric pain, and a bladder stone moves 
but a ureteric stone is invariably fixed. 

An oval stone shadow placed transversely at any part 
of the pelvic area should raise a suspicion of a stone in 
the bladder, or walls of the bladder. 

The transverse shadow may be thrown very near the 
pubes, and then it is characteristic in position, size, and 
shape of a vesical calculus, and the question of ureteric 



PLATE XXXII. 




Shudow of a large t>vivl stouu rn the IjladJer. llie plilel>olith shadowi^ iire 
white-arruwed. ^Thui-atun Holland. ) 
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calculus is not raised, but an oblique oval shadow cast 
by a bladder stone may be occasionally seen high up near 
the sacrum. Such are chiefly seen in cases where a stone 
is carried up and balanced on the top of a very much 
enlarged prostate. One illustration will suffice to convey 
the meaning and lesson of this little fallacy. 
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PLATE XXXIII. 

Plate XXXI II shows the shadow cast by an oval vesical 
stone which was propped high up in the bladder by an 
enormous prostate. The shadow is somewhat obliquely 
placed, but it is unusually high up in the pelvis near the 
sacral promontory. 

Clinical history, — From a gentleman, aged 62, who had 
had symptoms of an enlarged prostate for ten years, and 
had been absolutely dependent on his catheter for eight 
years. Supra-pubic lithotomy and prostatectomy. Sound 
recovery. 

Rule 17. — A small shadow in the bony pelvis-area is sugges- 
tive of stone in the lower ureter if it is in the line of the ureter, 
and is oval or more or less elongated, and if its long axis is 
directed more or less downwards towards the bladder, and if 
the clinical history of ureteric stone is in accordance. 

Eule 18.— A transversely placed large oval shadow in the 
bony pelvis-area is characteristic of bladder stone. 



^ 
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Obliquely placed oval shadow (white-arrowtfd) of ft blaflder*8tone placed 
very ii«aj- the aaerimi. 
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A Series of Typical Renal Calculi in the Pelvic Area. 

As a better idea of the appearance of ureteric stone 
shadows can be obtained by examining various types, I 
have selected the following from my collection. 

Plate XXXIV shows a shadow cast by a large oxalate of 
lime stone in the right ureter, midway between the pelvic 
brim and the vesical orifice of the ureter. The shadow is 
dense, oval, its long axis points more or less downwards. 




Fm. 4a.— Actual size of stone of Plate XXXIV. 

it was removed from a patient, aged 60, who had had 
right renal symptoms for forty years. 

Operation, — November 24th, 1904. External iliac 
artery incision, peritoneum lifted, ureter found to be 
greatly enlarged and thickened. Stone discovered lying 
about midway between the pelvic brim and the vesical 
orifice of the bladder. Ureter incised. Stone enucleated 
and with it a fibrin and muco-pus bed. Sutures, primary 
healing, patient recovered. 

Photo, actual size (Fig. 4a). 
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PLATE XXXV. 

F. M — , aged 30, was sent me with an X-ray diagnosis 
of stone in the bladder. I cystoscoped because the shadow 
of this stone on the radiograph (Plate XXXV) was long 
and its axis almost vertical, so that I felt certain it was 
ureteric. There was no stone in the bladder, and obviously 
the calculus was lodged in the ureter. The cystoscope 
showed that the left ureteric orifice had an appearance 
characteristic of ureteritis with ureteric calculus arrested 
low down. The opening was fringed like the end of 
the Fallopian tube in colour and shape. I opened the 
peritoneal cavity over the left rectal sheath, and inserting 
my fingers pressed the stone up along the ureter until I had 
brought it above the pelvic brim. I now cut extra-peri- 
toneally as if for tying the iliac artery, and when the 
hugely dilated ureter came into view I opened it longi- 
tudinally, evacuated a quantity of clear urine, put in 
forceps and pulled out a large oval oxalate of lime stone. 

The ureteric orifice was then stitched, and the extra- 
peritoneal wound closed except for a drain-tube, finally 
the vertical intra-peritoneal incision was closed. The 
patient made an uninterrupted recovery. 



PLATE XXX\^. 




Slnulovv of an oxalato Htono (whit(Mirrowed) low down in luvter. 
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PLATE XXXVI. 

An oxalate of lime stone shadow (white-arrowed) low 
down in ureter (Plate XXXVI). 

A patient, aged 28, was sent me by Dr. Spinks, of 
Bloomsbury, with ureteric stone symptoms. 

Clinical history. — He had passed blood at the age of 
eleven, and continued to do so intermittently until a 
surgeon removed a polypus from the bladder three years 
ago. He had also definite " back pressure " symptoms of 
septic renal pain, and absorption. 

Operation. — May, lj905. Oval calculus of calcium 
oxalate removed by usual incision. Rapid healing. Cure. 
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CHAPTER VII. 

THE INFLUENCE WHICH THE CHARACTER OF 
A URETERIC STONE SHADOW IN THE 
BONY PELVIS-AREA MIGHT EXERCISE IN 
MODIFYING OPERATIVE MEASURES. 

Is it possible that tlie character of a ureteric stone 
shadow in the lower ureter can afford the clinician any 
hint as to appropriate treatment ? 

I put this question without prejudice^ for I believe that 
occasionally a clear radiograph can indicate a wise line of 
treatment. 

It will be conceded, if the shadow of the stone in the 
lower ureter be oval, large, and very sharply defined, and 
the history long, dating from childhood, as in the type 
cases I have just recorded, that no surgeon could feel justi- 
fied in advising palliative measures. If the kidney is to 
be saved at all it must and can only be by the operative 
restitution of the normal ureteric calibre and of free 
kidney drainage. 

Moreover, if there be no shadow of a stone in a clear 
radiograph of a patient suffering from renal colic and the 
smooth passage of ureteric bougie indicates that the 
ureter is free, no surgeon would suggest exploration of 
this canal, but would direct his attention to the renal 
pelvis. 

But there are certain conditions in which the operative 
technique is not established, and in which, I submit, the 
X ray is helpful. 

(1) With recent symptoms of renal colic, if a small oval 
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calculus is shown by a shadow to be present in a ureter 
which is known by the history to have been dilated pre- 
viously by the descent of calculi, then the case may be 
treated expectantly, for the stone may pass naturally. 

(2) If a shadow shows a calculus to be just within the 
grasp of the vesical wall the surgeon may perform ureteric 
meatotomy through a supra-pubic incision in the male or 
through a Kelly tube in the female, and allow the stone 
to pass naturally. 

(3) If the ureteric stone is long and thin and phosphatic, 
and is obviously travelling, then its descent and expulsion 
can be assisted and hastened by ureteric dilatation from 
the bladder (without cutting). 

Let me explain these three positions more fully. 

First Statement. 

With recent symptoms of renal colic, if a small, oval 
calculus is shown to be present (radiographically) in the 
lower ureter, and there is a history of calculi having been 
passed previously, the case may be treated expectantly, 
especially if there be uratic or phosphatic urine present. 

Cystoscopy shows that after a stone has passed the 
vesical orifice of the ureter that orifice is always dilated 
and dilatable. Clinically, it is admitted that in patients 
who habitually pass renal stones the later attacks are not 
nearly so painful or so long in duration as the earlier, 
and that this diminution of suffering is due to dilatation 
of the ureter, for as years go by the stones may be larger, 
and yet they are passed more easily. 

Uratic and phosphatic stones pass more readily and 
with less pain than oxalates. Hence the discovery of a 
small stone in the lower ureter by radiography in a patient 
who has only lately suffered from stone symptoms should 
always be balanced by the past clinical history and the 
present condition of the urine. 

I hardly think the above proposition will meet with 
disapproval. I hold, however, the same rule should 
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obtain with oxalate of lime stones, although these descend 
the ureter very slowly. 

Even if the urine contain oxalate of lime, and the patient 
has had previous attacks after which stones were passed, 
it is quite allowable to wait and see what can be effected 
therapeutically. 



< 
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PLATE XXXVII. 

Ultcstration 1. — A. G — , aged 46, was sent to me, 
February 12th, 1907, by Dr. Harper, of Finchley, with 
the history that four weeks prior to his seeing me he had 
had a severe attack of right renal colic, which had recurred 
frequently during the first six days. I ascertained, how- 
ever, that seventeen years ago the patient had had similar 
attacks on the right side during an entire year, resulting 
in the passage of a stone. It was probable, therefore, 
that the right ureter would be quickly dilated by a 
descending stone. 

Cystoscopically the right ureteric orifice was patulous 
and thick. 

Plate XXXVII showed two small oxalate of lime stones 
(white-arrowed) descending the right ureter of the bony 
pelvis area. 

Acting on the above clinical knowledge I advised 
waiting in the expectation that the stones seen in the 
radiograph would pass. 

March 20th. — Cessation of discomfort in ureter. 

March 22nd. — Stones impacted in prostatic urethra. 
I pushed them back into bladder, crushed them, and 
sucked out the fragments. 

April 6th. — Radiographed again. Pelvic ureter quite 
clear. 
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PLATE XXXVIII. 

Illustration 2. — A. C — , aged 21 ; history of two years 
pain in right kidney and occasional hasmaturia on exercise. 

Small oxalate of lime stone in pelvic ureter seen in 
radiograph (white-arrowed) negative taken November 
23rd, 1904 (Plate XXXVIII). 

It passed into bladder, from which I evacuated it 
February 2nd, 1905. 

Rule 19.— Whenever a radiograph discloses a SMALL 
descending ureteric stone, it is advisable to ascertain if previous 
attacks were followed by the expulsion of stones ; a habit of 
passing renal stones should weigh against ureteric lithotomy 
being early resorted to. 
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Illttstration 3. — A transversely-placed elongated stone 
in left lower ureter entering the bladder. 

Dr. Frank Hinde, of Sawbridgeworth, Herts, sent me a 
clerk, aged 25, with the following history. A year prior 
to seeing me he had frequent attacks of pain in the left 
kidney. They were most severe and left him with a dull 
pain after each paroxysm. Oxalates were present in the 
urine. He had been out of his employment for months 
owing to his bad health, and had just obtained a new 
situation when the attacks recurred with redoubled violence. 

He was radiographed by Mr. Harnack, and the stone 
discovered in the lower ureter entering the bladder, in 
July, 1906 (Plate XXXIX). 

This patient ought to have ureteric meatotomy so as to 
save the back pressure effects on the kidney, but the 
pain disappeared, and it was not till April 6th, 1907, that 
he had another attack, which lasted some days and culmi- 
nated in his passing the stone. We can therefore formu- 
late a second statement. 



Second Statement. 

If a calculus is just within the grasp of the vesical wall 
and is fixed there unduly the surgeon may perform 
ureteric meatotomy through the supra-pubic incision if 
the patient be a male, and squeeze the stone through. 
There are some stones which almost enter the bladder 
and yet stick at the ureteric meatus or just behind it 
in the channel of the ureter as it traverses the vesical 
wall and the kidney suffers greatly by its obstructing 
presence here. It is wiser to free the channel surgically 
than allow the renal tissue to deteriorate. Just how the 
surgeon may elect to do this is a moot question, though 
it should always be remembered that the dilated ureter 
and renal pelvis readily inflames and the renal tissues as 
readily participate. Above all things, therefore, roughness 
has to be avoided and subsequently drainage favoured. 
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In women, by use of the ureterotome, which is passed 
through a Kelly urethral speculum, it is easy to divide 
the ureteric mouth (meatotomy), and the stone will either 
come through with a little abdominal pressure^ or rectal 
pressure, or it will pass naturally in a day or two. In 
the male I have utilised the same method as have many 
other surgeons, doing meatotomy through a supra-pubic 
cystotomy, but only when I have seen cystoscopically that 
there is no chance of a speedy delivery of the impacted 
stone. 

Eule 20. — Ureteric meatotomy should only be adopted when 
a small transversely-placed ureteric shadow is proved radio- 
graphically and cystoscopically to be a stone within the grasp 
of the bladder end of the ureter and unable to pass the orifice. 

Third Statement. 

If the ureteric stone shadow is an elongated oval, and 
the urine be phosphatic, the descent of the stone and its 
natural expulsion may be assisted by ureteric dilatation 
{per vias nahirales). 

Some surgical knowledge, dexterity, and delicacy of 
touch are presupposed in this statement. The usefulness 
of the suggestion is, of course, restricted, but the 
manoeuvre can be adopted with advantage in operative 
surgery, for such stones can be pushed up from below 
until they can be cut onto in the loin. 

A few prefatory remarks on ureteric stone are neces- 
sary for the sake of clearness. 

The role of the descending stone is not, I think, suffi- 
ciently realised by the profession at large. It is generally 
believed that once a calculus has entered the ureter it is 
'^ coming down all the while,^^ and that after a brief stay 
in the ureteric canal it will drop eventually into the 
bladder, also that only occasionally it gets " hung up '^ 
in the ureter at a narrowing. Now the X ray and operative 

^ Don't use vaginal pressure, for it is more difficult to apply ; a finger 
on the ureter per vaginam sometimes drives the stone up the ureter and 
not down. 
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interference teaches that this view is hardly correct. 
The difficult descent of a renal calculus along the ureter 
depends not so much upon the narrowings of the channel 
as upon the power which the stone possesses of irritating 
the mucous membrane, so as to produce local swelling and 
local reflex spasm. Given a stone like a smooth uratic 
calculus and a normal ureter, a transit of short duration 
can be anticipated once the calculus is fairly under 
way, for smooth uratic stones do not irritate. On the 
contrary, if the surface of the stone be acicular and 
extremely irritating, as obtains in the oxalate of lime 
class, the transit may be very tedious, lasting years, 
because great swelling of the mucous and sub-mucous 
tissues is always induced. Moreover, the stone partially 
sinks into the swollen surface, and is often fixed by 
spastic narrowing of the tube. 

It would occur to a casual observer that it would be 
easy enough to pass a bougie from above and drive any 
lingering or impacted stone on into the bladder. But 
this cannot be done with safety to the integrity of the 
tube when the stone is an embedded oxalate, for the tube 
is much softened and lacerable, and may tear right across. 
With a smooth uratic stone a vis a teryo is generally 
unnecessary. 

With the lime phosphate stone, however, it is feasible, 
because the stone is often long and narrow in shape and 
smoothish on its surface, and the ureter is not much 
swollen at the site of the stone. This manoeuvre can be 
imitated by passing a bougie from below. Dislodgment 
of the stone and dilatation of the ureteric tube below the 
stone helps it to escape. 

When the bougie is passed the hand can detect at 
once as to whether the stone can be shifted or whether 
the stone is impacted by peri-ureteritis. 

Plate XL shows a long, fish-shaped phosphatic stone in. 
the left ureter of a gentleman whose case I utilise to 
illustrate the value of passing a dilating bougie up the 
ureter from the bladder through a ureter-cystoscope. 



72 



PLATE XL. 

Illustration. — A gentleman, aged 33, was sent to me 
by Dr. Halstead Dixon with phosphatic cysto-pyelitis 
of the left side. This had developed after a severe attack 
of typhoid, in the course of which he was delirious for 
five weeks, and needed catheterisation. 

When I saw him he had symptoms of descending 
calculus on the left side. His urine contained a very 
little pus — a mere trace of blood, much triple phosphate, 
numerous coliform bacilli, which gave the typical reaction 
of the B. coll communis. The specific gravity was 1012. 

Mr. A. D. lleid. May 11th, 1906, X-rayed the patient 
for me, and produced the beautiful radiogram shown in 
Plate XL. 

In this a lish-shaped stone shadow will be seen in the 
left ureter low down in the pelvis. The patient suffered 
severely. 
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On May 21st, 1906, I passed a large ureteric shadow- 
graph bougie ^ through a Nitze catheter cystoscope and 
shifted the calculus higher and dilated the lower ureter. 
The result is shown in Plate XLI, which is a radio- 
gram of same pelvis, taken by Mr. Harnack under an 
anaesthetic, May 21st, 1906. It shows the shadowgraph 
bougie (lower white arrow) pushing up stone (upper white 
arrow). The patient was now free from pain, and played 




Fig. 5. — Stone passed by patient (actual size). 

golf hard, and passed the stone (Fig. 5) easily jper 
urethram seven weeks later. 

I do not discuss or consider the post hoc or propter hoc 
success of this intervention. It gave me a very valuable 
idea, which I have utilised since in dealing with these 
cases. 

* Made for me by Mr. Marshall^ of Bell and Croydon, 50, Wigmore 
Street, London. 

' This plate has not been artistically printed. For the sake of com- 
parison with its fellow it should have been printed so that the side 
corresponded. The difference in the side is, however, merely a matter of 
printing. 
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CHAPTER VIII. 

VISUAL FALLACIES IN THE RADIOGRAPHY OF 
URINARY STONE. 

Up to this point only the positive, or the successful 
aspects of radiography have been presented to the 
reader. The negative side — the fallacies and failures — 
have now to be considered. This is undoubtedly the most 
important section of the work, and it is one upon which 
most personal labour has been bestowed. 

As the radiographer became more expert, and the 
radiograms clearer in definition, there occasionally appeared 
upon the plates curious shadows which could not possibly 
have been cast by calculi. Many of these shadows were 
caused by faulty technique and plate defects, but even 
when the great improvement in all branches of the art had 
eliminated these obvious fallacies, certain fixed shadows 
were still encountered in the renal and ureteric areas 
which could not be explained otherwise than by regarding 
them as cast by calcareous glands or some other light- 
obstructing bodies. The knowledge of the true nature of 
these shadows was arrived at gradually, and at great cost, 
for operations were undertaken in the mistaken belief 
that calculi existed because of these shadows and no 
calculi were found. Such shadows may be termed false or 
mimetic shadows. A sound knowledge of their causation 
is not only essential for a radiographer, but of the highest 
importance to the operator upon whose judgment, know- 
ledge and skill the success or failure of the intervention 
depends. Moreover, it is an interesting as well as a 
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valuable study to the clinician, for a correct appreciation 
of the nature of these false shadows may afford a clue to 
an otherwise unexplainable train of symptoms. I hope 
to be able to illustrate all these points. 

The conditions which are mainly responsible for the 
appearance of fixed false shadows (mimetic shad.ows) upon 
the radiographic negative are, in their order of frequency : 

(1) Phleboliths (calcareous infiltration of a thrombus). 

(2) Lymphatic glands undergoing calcareous changes. 

(3) Patches of atheroma in vessels.^ 

(4) Appendical or intestinal concretions. 

(1) The Shadow Mimicry of Ureteric Stones by 
Phleboliths. 

Phlebolith shadows are nearly always seen within 
the area of the bony pelvis. They are often so similar in 
appearance and in position to the shadows cast by small 
stones in the lower ureter, that they have been and are 
still a fruitful source of difficulty and doubt. I propose, 
therefore, to deal with them first, and to allude to their 
pathological, anatomical and clinical aspects somewhat 
fully, for these have not yet been accorded that attention 
in the literature which their importance deserves, or, in 
fact, demands. 

I have not here, as elsewhere, failures in diagnosis and 
fruitless operative search of my own to record, for I used 
a ureteric guide, and later a shadowgraph bougie very 
early in my work, and was thus enabled to detect true 
ureteric stone and avoid mimetic shadows. But I never 
knew for certain what the small round false shadows were 
due to, until I obtained the assistance of our surgical 
registrar, Mr. F. S. Kidd, and Mr. Harnack, of the X-Kay 
Department. They worked together at my request upon 
thirty post-mortem subjects. 

1 1 do not allude to calcareous walls of echinococcic cysts. They are 
too rare for consideration here. 
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Report by Me. F. S. Kidd. 

Method, — X-ray negatives were obtained from a series 
of suitable subjects in the post-mortem room. Whenever 
abnormal shadows appeared on the plate careful dissec- 
tion of the pelvic contents was undertaken, in order to 
discover the cause of the shadow. Thirty subjects were 
l)hotographed in all, eight of which showed abnormal 
shadows. The subjects were carefully selected, all those 
being rejected who were under twenty-five years of age, as it 
was considered unlikely that phleboliths or atheromatous 
plaques would bo at all common below that age. It was 
also found necessary to use only those who were thin, and 
whose intestines were not too distended with gas. Even 
then the intestinal gas present was found to fog the 
negative very considerably, so that in the subsequent work 
of localisation of phlebolithic areas, the intestines were 
removed before the negative was taken. 

In each case the subject was placed on the back, the 
plate between the sacrum and the table, the tube verti- 
cally over the umbilicus. This position was adopted so 
as to tally with that utilised in the wards. 

Of the thirty subjects examined no less than eight pre- 
sented concretions in the pelvis other than ureteric calculi ; 
seven had phleboliths, one a calcareous plaque in the artery.^ 
This proves how extremely common these concretions are, 
and shows how necessary it is for the surgeon to be 
acquainted with such shadows if he would not submit his 
])atient to a fruitless search for a ureteric calculus. 

None of these seven phlebolithic patients showed 
sym])toms of ureteric calculus during life. Their average 
age was forty-seven, only two being under the age of forty- 
three. There were four males and three females, so that 
the condition is by no means confined to females, in whom 
the diagnosis and treatment of ureteric calculi is less 
difficult than in males. 

» Referred to later, p. 100. 



77 



The Causes and Characters of the Shadows. 

On seven occasions the shadows were cast by phle- 
boliths. The phleboliths were all found in the plexus of 
veins which lies in the pelvic cellular tissue, running along 
the side walls of the bladder, uterus, and rectum, and near 
the spot where it passes beneath and behind the ureter to 
join the internal iliac vein by means of the inferior vesical 
trunk. 

The characters of the phlebolith shadows were as 
follows : 

Their size varied, but that of the largest measured 
10 by 6 millimetres, that is to say, somewhat larger 
than the size of shadows cast by ureteric calculi large 
enough to become impacted. The size is therefore of 
little value in making a distinction. 

Their ahape was circular or slightly ovoid. The long 
axis of the ovoid was sometimes exactly in a line with the 
long axis of the ureter. If the shadow, therefore, is 
circular, it is a point in favour of phlebolith, but otherwise 
too much stress should not be laid upon the shape. 

The outline was sharply defined in every case, and 
evenly rendered, in contrast to the less definite and often 
irregular edge of a calculous shadow. 

The density of the shadow was very intense, that is to 
say, its image always stood out as a bright white spot in 
the black background of the surrounding parts of the 
negative. It was also quite homogeneous, being of the 
same intensity throughout. This is just what might be 
expected if the formation and structure of a phlebolith be 
remembered, namely, the deposit of calcium salts evenly 
throughout the concentric laminae of a blood-clot ; and is 
in contrast to the uneven shadow of many calculi, which 
consist of different salts that vary in their opacity to the 
X rays. 

The position of the shadows was always very near the 
line of the ureter, corresponding somewhat to the position 
of the phleboliths found post mortem, which were all in 
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very close proximity to the vesical opening of the ureter. 
If two or more shadows were present, a line was drawn 
through the centres of adjacent shadows. In some cases 
this line corresponded to the long axis of the ureter, but 
in others it was clearly in some other axis/ so that this 
point often proved of great use in attempting to infer the 
nature of the concretions casting a shadow. 

Multiplicity of shadow, then, may help if some of the 
shadows are out of line of the long axis of the ureter. 

To sum up, the chief points that should lead to a dia- 
gnosis of a phlebolith are: (1) A circular white spot on the 
plate; (2) a sharply cut rounded border ; (3) bright homo- 
geneous surface. The direction of the common axis of 
multiple shadows should often make the matter a certainty. 

It must be noted that no instance of calcareous tuber- 
culous glands was found in this series. It is often stated 
that their occurrence is common. This is incorrect. There 
are many clinical reasons for believing that such glands 
are not common in any position in the pelvis that is 
occupied by calculi and phleboliths. They are more 
likely to occur along the brim of the true pelvis, and 
along the transverse processes of the lumbar spines. 



Rkpokts of Cases. 

Case 1. — Margaret M — , aged 50. 

The negative shows a small round shadow, with well- 
defined margin, and even density, one inch below the ischial 
spine on the left side of the pelvis (Fig. 6). 

rost-mortem findings, — Old phlebolith, round and 
smooth, and situated in obliterated vein of the left lateral 
uterine plexus ; ureters empty. 

Reflections. — Shadow is too definite in outline, too homo- 
geneous, and perhaps too small for that of a ureteric stone. 
It is exactly in the line of the ureter. No symptoms of 
stone, 
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Case 2.— Joseph S — , aged 49. 

The negative shows two shadows in line of left ureter, 




Fig. 6. 



just below left ischial spine. Shadows have a well-defined 
outline, are distinct and homogeneous. They arc circular. 




Fio. 7. 



A line drawn through the centre of each shadow is not 
in the axis of the ureter (Fig. 7). 
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Poat'Tnortem findings, — Two large phlebolitlis in the 
posterior part of the left lateral vesical plexus, just 
outside and behind the ureter, as it crosses the pelvic 
floor. Ureter empty. 

Reflections, — The characters of the shadows, and the 
fact that they do not both lie in the axis of the ureter, 
should have sufficed in this case for a diagnosis. No 
symptoms of stone. 

Case 3. — Ellen I — , aged 47. 

The negative, — Small ovoid shadow along the line 




Fio. 8. 

of loft ureter, above the ischial spine ; edge fairly well 
defined, homogeneous (Fig. 8). 

Post-mortem findings. — One small phleboliih found in 
the veins of the left broad ligament, just behind the ureter, 
as it passses into the base of the broad ligament. Ureters 
empty. 

Reflections, — No symi)toms of stone. Characters of 
shadow in favour of phlebolith. 

Case 4. — Edward P — , aged 47. 

The negative, — Two shadows on right side of pelvis, just 
inside the ischial spine. Round, well-defined edge, homo- 
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geneous, very clearly seen. A line drawn through the centre 
of each is not in the axis of the ureter (Fig. 9). 

Post-mortem findings, — ^Two phleboliths in right 
lateral vesical plexus of veins, beneath and behind right 
ureter as it crosses the floor of the pelvis. Ureters 
empty. 

Reflections, — No symptoms of stone. Character of 
shadow, and the fact that a line drawn through each 
is not in the axis of the ureter, are against stone in the 
ureter. 




Fia. 9. 



Case 5. — Jennie S — , aged 29. 

The negative. — In line of right ureter, above the ischial 
spine, is an ovoid shadow. Outline sharply defined, shadow 
homogeneous and very distinct, forming a bright white 
spot in the negative (Fig. 10). 

Post-mortem findings. — One phlebolith in the right 
ureteric plexus of veins, behind and below the right 
ureter, as it crosses the pelvic floor. Ureters patent. 

Refiections. — No symptoms of stone. The character of 
the shadow very much in favour of phlebolith in this 
case. 

6 
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Case .7.— Alfred A—, aged 28. 

The negative. — Two shadows in line of left ureter, just 
inside the ischial spine. One round, and one ovoid well- 




Fia. 10. 




Fm. 11. 



defined bright white spots on plate, homogeneous (Fig. 

11). 

Post-mortem findings, — ^Two phleboliths in left lateral 
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vesical plexus of veins, just below and behind left ureter. 
Ureters empty. 

ReflecHons, — No symptoms of stone. Character of 
shadows points to phleboliths. 

Case 8. — William H — , aged 57. 

The negative. — Four shadows along line of left ureter, but 
two are side by side and their common axis not in the long 
axis of the ureter. Two are very large, and measure 




Fig. 12. 

10 by 6 millimetres. Rounded, clearly defined margin, 
bright homogeneous white spots on the plate (Fig. 12). 

Post-mortem findings. — Tuberculosis of prostate, 
bladder, left ureter and kidney. Four large phleboliths 
in left lateral vesical plexus of veins. Clots in the 
prostatic plexus, secondary to recent tuberculous pros- 
tatitis and cystitis. Ureters patent. 

Reflections. — These shadows are larger than those of 
some impacted ureteric calculi, but these characters and 
the lines of their common axis make it certain that they 
are not ureteric calculi ; and they are, moreover, too well 
defined for calcareous glands. 
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The Anatomical Findings op Phlebolithic Venous Areas. 

Report by Self, 

Seeing that the rough examination made by Mr. F. S. 
Kidd of the bodies in the post-mortem room showed that 
most of the phleboliths which cast shadows were found in 
the venous plexuses running along the side walls of the 
bladder, uterus and rectum, and considering that a more 
careful dissection of these plexuses was needed than could 
possibly be carried out in the routine of the post-mortem 
room, I have thought it wise, at the risk of appearing 
tedious, to add the detailed dissection, which I have 
personally carried out, of these venous plexuses of fifty 
bodies of all ages. By this means I hope to be able to 
demonstrate the cause of the phlebolithic change, its 
exact positions, and its frequency of occurrence. 

Statement. 

Phleboliths are most prone to form on the distal sides 
of valves in veins. 

But the entire venous system of the bony pelvis is 
accurately valved. My researches in 1885^ demon- 
strated that " All the many veins which converge from 
the buttocks, genitals and lower extremities to the pelvis, 
be it to the true or false divisions of that cavity, are 
valved at their entrance into it. These valves — and some 
of the veins have two, or even three sets — allow the venous 
blood to flow freely into the abdomen, but prevent its 
escape therefrom. The accuracy of closure and the con- 
stancy of position of these entrance valves is most striking.^' 

But phleboliths are not found at these valves, but are 
noticeable only at those of the veins of the vesico-prostatic 
and vesico-uterine plexuses. 

1 Hurry Fenwick, " Venous System of the Bladder and its Surround- 
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PLATE XLII, 




Veine of tlie veaico-proatatic plexus in a boy, showing the venoiis 
draijiagt? from the bladder* proatatii, and peri -rectal tiasueej all 
pass bat:k wards (to the ri^ht) into the internal iliac. 
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Now valves are present in all parts of the vesico- 
prostatic plexus (the labyrinth of Santorini) from its com- 
mencement at the pubic arch to its termination in the 
internal iliac vein. Every tributary vein ^ entering the 
plexus is also valved at its entrance — and is often doubly- 
valved (Plate XLII). 

The valves in this large venous highway have three 
groups of valves : Those which guard the entrance of 
the dorsal vein of penis, those which guard its efflux into 
the internal iliac, and a middle group. 

It is the middle group of valves, I believe, which are 
most often affected by disease, and most prone to determine 
clot and phlebolith. I will now illustrate the two main 
causes of venous disturbance which lead to clot-blockage, 
and phlebolithic formation in this system. 

(a) Sudden destruction of valves by sudden increase of 
venous pressure necessary to rapidly establish a collateral 
circulation. 

(h) Gradual decrease in the vitality of the valves and 
the deposition of clot behind them distally, these clots 
subsequently hardening by calcareous deposit into 
phleboliths. 

* The large dorsal vein of the penis which runs in the median groove 
of that organ is valved, often trebly so, in front of the subpubic liga- 
ment. After passing backwards beneath this structure it splits into two 
parts. Each half, dividing and subdividing, courses backwards along its 
corresponding side of the prostate. Here it forms, with veins from the 
prostate itself, the pubes, peri-rectal tissue, anus, ureter, and vesiculsB 
seminalis — the labyrinthus venosus of Santorini. 
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(a) Sudden disappearance of valves by pressure, — A 
casual glance at Plate XLIII will reveal the entire 
valve-system in the veins of the anterior two thirds of a 
young man^s bladder (right side) to be valveless — only the 
valves at the posterior aspect remain. 

The inference may be incorrect, but it is presumed that 
acute septicaemia starting from some focus of the left 
lobe of the prostate suddenly blocked the entire left 
vesico-prostatic plexus of this patient and threw the 
burden of the blood return on to the right side, placing 
its valves, by over-stretching, hors de combat. 

The bladder was removed from a man, aged 32, who 
was admitted into the hospital one day, and died the 
next of acute septicaemic poisoning. No history could be 
obtained and no exact source of the poison was diagnosed. 

I dissected the entire vesico-prostatic system after my 
usual method.^ 

The entire left vesico-prostatic plexus was plugged 
with clot; some of these were non-adherent, all were 
colourless, and the vessels were obviously contracted and 
thickened. The corresponding lobe of the prostate in 
this case seems to have been torn up by a catheter. 
There was, moreover, considerable amount of inflam- 
matory matting of the tissues in this region and a slight 
layer of lymph on the peritoneum of the posterior surface 
of the bladder on this side. 

Clinically, I need hardly emphasise the hazard of these 
clots, which form so readily in the vesico prostatic and renal 
veins and cause the heavy mortality of pulmonary embolism 
which obtains, though it is not recorded in the text- 
book literature of urinary surgery. 

^ One smaU track of a vein is dissected out at a time. Each end of 
the exposed piece is lightly clamped and injected with water slightly- 
tinged with Berlin blue. This throws the valve into relief. The vein 
is incised over the valve to make sure of its existence, and it is then 
marked on the drawing. Each vesico-prostatic system occupied from 
two to three hours in dissection and depiction. 



PLATE XLIII. 



^ 




t^Q^ 



cL 




ir r smrjLis /ftt. 



T^esicM iM..4t;iri. ph^jcus of a youiig man (prostate to tii«j ri^kt). 
Entiri!* tilIv- -> stem in anterior two tMrds of tte plexus destroy ed 
premuiitiU.y !> sudden pr«flflu re. 
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A- Cenite of Venoia Ditturbimcei. 



Vesico-proatatic plt^xua of nn adult, flhowin^j obliteration nf veins 
and foniiation of phlt?lM>litha (white ahAdinga), 
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(b) Slow formation of phleboliths in the vesico-prostatic 
plexus. — The gradual formation of phleboliths after oblite- 
ration of the venous channels is well shown in Plate 
XLIV. 

This bladder was removed from a man, aged 37, 
who died of advanced arterial disease. Both right 
and left vesico-prostatic plexuses were affected, but the 
right more so. It will be noticed that the middle area of 
the plexus is most affected, that many of the valves are 
destroyed, that phleboliths are forming on the distal side 
of valves. 

It might be asked how often may we expect to 
encounter phlebolith markings in radiographs of the 
pelvic area. My own statistics (22 per cent.) ^ do not help 
materially, for they are taken from the dead house, and 
do not accord with my experience of the routine radio- 
graphy of the living. 

Phlebolith markings in the pelvic area are of frequent 
occurrence in cases with renal pain. This fact contains, I 
believe, a clue to some of the unrecognised causes of 
obscure' reno-ureteric pain. 

There does not seem to be any correspondence between 
systemic disease, unless it be atheroma, and phlebolithic 
change {vide list in appendix), but there is no doubt in 
my mind that the varied inflammatory processes incidental 
to disease of the sexual organs in both sexes influences 
very materially the production of phlebolithic concretions. 



Age. 



Foetus and up to 

10 years 
11-20 years 
25-28 „ 
30-39 „ 
40-49 „ 
50-82 „ 



Destroyed or 
Healthy vesico- impaired 

prostatic vesico-pros- 

venous plexus, tatic venous 
I plexus. 



9 cases 




Phleboliths in 
vesico-pros- 
tatic venous 
plexus. 



1 case 

2 cases 

2 „ 

3 „ 
3 „ 



Rough 

proportion of 

phlebolithic 

cases. 
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The usual Radiographic Positions of Phlebolith 
Shadows. 

Phlebolith shadows are almost always seen upon the 
plate within the shadow area of the bony pelvis. As 
the shadows are cast by phleboliths in the veins at the 
base of the bladder, it might be thought that they would 
only appear low down near the margin of the pubes and 
would not approach the line of the ureter high up in the 
bony pelvis. A mementos reflection will correct this 
view (c/. page 55 (c) ). The light strikes obliquely down- 
wards on to the plate, and the shadow cast by the ureter, 
as determined by a radiographic bougie lying in its 
channel, though on a higher plane, may coalesce with a 
shadow of a phlebolith situated on a lower plane. 

A practical illustration is supplied in Plate XLV. 

A radiographic bougie was laid in the right ureter, and 
a ring of silver wire was placed over the right vesico- 
prostatic plexus. The body was then X-rayed. It will be 
seen how the shadow thrown by the wire appears as if it 
lay in the ureter high up in the pelvic cavity. This 
parallax depends on the position of the lamp. 



PLATE XLVI. 




Eatlioj^raphio dia^am to show ischial trianj^le us n fri»quent si"te for phlebolith 
siiadowa, a.nd the pelvic brim area for ealeiiied gland sliadow. 
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Practically, however, it rarely happens that a phlebolith 
shadow overlays the line of the ureter if the light is 
centrally placed ; indeed, in most of the cases I have had 
the shadow or shadows lay near the ischial spine, so much 
so that I have been accustomed to call this area " the 
ischial triangle" (Plate XL VI), and to regard it as indica- 
tive of phleboliths affecting the corresponding vesico- 
prostatic or vesicular plexus or ovarian plexuses. In any 
case of doubt, where the shadow of a phlebolith coincides 
with the line of shadow of a ureteric bougie, a stereoscopic 
radiogram of the pelvis should be insisted on. 

I have no reason for believing that the seminal con- 
cretions which were supposed to be frequently ^ met with 
in the seminal vesicles can or do throw shadows. More 
clinical evidence, however, will probably be forthcoming 
on this point. 

Bule 21. — Do not casually diagnose a round, sharply-defined 
bright spot in the negative of a bony pelvis area to be a 
ureteric stone, even though it lie in the direct line of the ureter. 
Insist upon a stereoscopic radiogram. If still doubtful pass a 
radiographic ureteric bougie (one impervious to X ray), and 
let the patient be stereoscopically ^ rayed again with the bougie 
in situ. 

Bule 22. — Suspect multiple sharply-defined spots in the 
negative of a bony pelvis area, especially if they are grouped 
around the shadow of the ischial spine, to be phlebolithic 
shadows. 

* Seminal calculi as distinct from seminal concretions are composed of 
90 per cent, of phosphate and carbonate of lime. They are said to grow 
as large as a cherry-stone, and such, of course, should throw a shadow 
with the ray, but I have never met a case. Compare Casper, 'Text- 
book of Genito-Urinary Diseases,' p. 442. 

2 For the advantages of the ureteric radiographic bougie, see page 115. 
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A Selrction fkom my Clinical Cases in which Phlebolith 
Shadows were Discovered. 

Case 1 . — Descending ureteric stone suspected ; nega- 
tived by radiography of the ureters ; phlebolith found. 

S. H — , aged 42. In June, 1906, patient had pain in her 
right side for a fortnight, and then passed a stone. The 
urine subsequently became bloody for a day or two. 

In October, 1906, similar symptoms appeared — pain in 
right side, relieved by rest, frequency of urination 
increased by movement, but no blood appeared in the 
urine after the attack. TJie supposition was ihat another 
stone would he passed. 

Cystoscopy, — Bladder healthy. Both ureteric orifices 
large. A radiograph ureteric bougie was passed up each 
ureter (double white-arrowed, Plate XLVII). No tactile 
evidence of stone in the ureters was obtained by this 
means, but the right bougie was checked at the fourth 
lumbar vertebra. A radiograph was then taken with 
bougies in position. A phlebolith (white-arrowed, Plate 
XLVII) seen outside track of bougie on left side. Right 
kidney movable. 

Diagnosis, — No ureteric stone, merely mobile kidney. 

Operation, — Right lumbar incision (October 18th, 1906). 
Right kidney found greatly displaced downward towards 
pelvic brim ; fatty capsule was very slack. Renal pelvis 
was slightly hollowed, cortex healthy, ureter healthy. 
Fixation of kidney was carried out with entire relief of 
symptoms. 



PLATE XLVIIL 




Shadows of phJeboIitha (white-aiTQvvyd) lie ovitside tht^ tniok t>f left ureter. 
The dm'k tMU'ved lin<a whioh oroaatss the left pelvic area is a shadowgraph bougie 
in the left mtjter. 
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PLATE XLVIII. 

Case 2. — Descending ureteric stone suspected. Dia- 
gnosis negatived by radiography of ureter with X-ray 
bougie laid in it. Phleboliths found. 

J. U. H — , aged 40. Had suffered eighteen years prior to 
admission from severe gonorrhoea, also syphilis. He was 
admitted complaining of pain in left loin and along left 
ureter, suggestive of descending stone. Radiographs 
showed shadows near left ureter. Bladder was shown to 
be healthy by means of the cystoscopy. A radiographic 
ureteric bougie was passed up left ureter (no stone felt 
in the channel), and a radiograph was taken whilst this 
was in situ (Plate XLVIII). Two phleboliths (white - 
arrowed) were seen outside the track of the left ureter, 
also another on the right side (white-arrowed). 

Patient declared himself relieved of all symptoms by 
the intervention. Remained well. 
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PLATE XLIX. 

Case 3. — Agonising pain in perineum and anus -was 
suffered by a patient who had been the subject of stone 
in the prostatic canal. Curiously symmetrical phlebolith 
shadows (white-arrowed) were seen in the obturator areas 
(Plate XLIX), the lamp being placed much lower than 
usual in order to define, if possible, a densely inflamed 
prostate and seminal vesicles, which I subsequently dis- 
sected out. The phleboliths had formed probably as the 
result of inflammation induced by a calculus, which had 
become lodged in the prostatic uretlira for some years. 
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PLATE L. 

Case 4. — Male patient, suspected to have descending 
calculi along both ureters. Curiously symmetrical phlebo- 
lithic shadows on both ureteric lines (white - arrowed) 
(Plate L). Both ureters patent. 

J. H. H — y aged 32. A patient of Dr. Denning, of 
EUand. 

Eleven years ago severe pain in right side at the 
appendix region; blood appeared in the urine. He has 
never felt this pain since. 

Four years ago felt intermittent pain in the left loin at 
the costo-vertebral angle. Some days he is quite well 
and can walk twenty miles without discomfort. At other 
times the pain worries him in the left loin without any 
cause and extends all round the waist, but it is not severe. 
He is worse if he sits down. 

Urine analysis, — No tubercle bacilli found, but urates 
and a few mucous threads containing pus cells and 
calcic oxalate crystals and a few blood discs. No casts 
or renal cells. 

Final report after two years — well. 
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PLATE LI. 

Case 5. — Suspected stone in left kidney, phlebolith 
situated in left bony pelvis area (ischial triangle, Plate 
LI). 

A. G. B.— June 19th, 1905. 

Sixteen years ago phthisis. 

In 1892 congestion of the kidneys. 

1900 : Another attack accompanied by the passage 
of a fragment of stone. 

April, 1905 : Another attack of haematuria as the result 
of a chill — recurring — the urine being normal in the 
intervals. Mr. Lucy, of Plymouth, suspected stone in the 
left kidney. 

The urine contained no tubercle bacillus. 

Cystoscopy. — The ureteric orifice on the left side was a 
trifle red as if irritated by descending grit. The ureter 
was patent. 

A phlebolith shadow was noticed at the left ischial 
triangle (white-arrowed, Plate LI). 
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PLATE LII. 

Case 6. — Male ; left renal stone suspected, radiograph 
showed phleboHth shadows on both sides. 

Radiograph of a gentleman, aged 68, who was sent to 
me by Dr. Collier, with a history that 2^ years prior to 
his visit he had had an attack of left renal colic and 
passed blood in his urine. The pain was over in a few 
hours, and the blood ceased in a day or two. Five days 
prior to his visit he had another mild attack on the left 
side, followed by haematuria for a couple of days. 

Between these two attacks the urine was always quite 
free of blood, pus or albumen, though at times uric acid 
crystals were freely deposited. 

The X ray shows phlebolith markings on both sides of 
the pelvis area (white-arrowed, Plate LII). It will be 
noted that the shadows are scattered irregularly. 



^ 
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PLATE LIV. 

Case 8. — Phlebolith in left pelvic area (Plate LIV). 

A lady, aged 30, with frequency of micturition, lasting 
four months, but without pain. 

Cystoscopy showed the left ureteric orifice to be open, 
and the lips swollen. The right ureteric orifice was 
healthy. There was a prolapsed ovary on the right side. 
Ureteric bougie proved the ureter to be free. 

Compare Mrs. S — for a similar appearance (page 102) . 
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PLATE LV. 

Gasp: 9. — Patient with suspected descending rem 
calculus; negatived; phlebolith markings in left pelvi 
area, white-arrowed (Plate LV). 

Mr. L — , aged 46, sent me by Dr. Evelyn Taylor, o 
Scarborough, was perfectly well until Easter, 1892, vrhei 
he ])assed blood in his urine and had renal colic. He paasei 
a lime oxalate stone in August, 1892. He was then free 
and well for five years. 

In 1897 was out bicycling when he was seized nifli 
frightful pain in the rectum and penis. No difficulty in^ 
urination. This pain has remained and is constant fo 
hours in the ])erineum. The ])n)state is thick and bigge 
tliaii niitui'iil in a patient in the 40-o() decade. On the lei 
side of the pelvis in the radi()gra])h were four phlebolit 
shadows (Plate LV). Bladder seen to be free by mean 
of the cystoscope. 

l{e})oi'ted well two years later. 
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PLATE LVI. 

Case 10. — Shadows of phleboliths outside the left ureter 
(Plate LVI) of a young man who had repeated attacks of 
left oxaluric colic, and who had passed oxalate of lime 
calculi from the right side. The left ureter was proved 
to be free from stone by means of bougies passed through 
Nitze's ureter cytoscope. 
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CHAPTER IX. 

VISUAL FALLACIES IN THE RADIOGRAPHY 
OF URINARY STO^SE— continued. 

The rarest group of visual fallacies, that which comprises 
the shadows cast by atheroma in vessels or by intestinal 
concretions, must now be considered, although it comes last 
in the order of frequency (cf, list, page 75). This arrange- 
ment will, however, simplify the text, for it will permit 
calcareous gland shadows to be alluded to just before 
the cognate subject of cretifying urinary tuberculosis. 

3. The Shadow Mimicry of Urinary Stones by 
Atheromatous Patches in Vessels. 

I have but little clinical knowledge to record under 
this head. That patches of atheroma in the arteries do 
occasionally cast shadows both in the renal region and in 
the line of the lower ureter is well known, but the 
occurrence is apparently not common. The direction and 
position of the elongated shadow, for the shadow is 
usually elongated, is often sufficient to indicate its pro- 
bable nature. 

Mr. F. S. Kidd, our surgical registrar, examined such 
a case, which Mr. Harnack had radiographed, in the post- 
mortem room. He details its examination as follows : 

" Male, aged 60. 

^^ The negative of this body showed one large shadow 
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and several small shadows near it just below the line of 
the right sacro-iliac synchondrosis (Fig. 13). The edges 
are not well defined, and the shadow is composed of 
different densities. Moreover, the general axis of the 
shadows is not the same as the axis of the ureter. 

" Post-mortem findings, — One large (half an inch long 
by one quarter wide) and several small calcareous plaques 
were found in the wall of an atheromatous right internal 
iliac artery. They existed in its lower portion, just where 
it turns forwards and outwards beneath the brim of the 




Fig. 13. 



pelvis and gives off the gluteal, sciatic, and internal pudic 
arteries. The rectum was empty. 

'^ Reflections. — The size and shape of this shadow would 
have done equally well for a ureteric calculus, as would 
also its outline and intensity, which latter varied just as 
in some calculous shadows. The long axis of the shadow, 
however, was almost at right angles to that of the ureter. 
This fact, and the absence of symptoms, would have dis- 
tinguished it from that of a ureteric calculus. Enough 
has been said above (page 77) to show how different it 
was from the shadow of a phlebolith.^^ 
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The only clinical example I can give of an athei^omatol 
patch casting a shadow is illustrated • by the foUowii 
case and Plate LYII. 

A small oval shadow, white-arrowed, supposed by t 
radiographer to be a right-sided ureteric stone is seen 
the pelvic area (Plate LVII). An X-ray bougie was pasi 
along the ureter (Plate LVIII), and shows that the shad^ 
lay away from the ureter. Abdominal section : ^had^ 
found to be caused by atheromatous patch in the 
internal iliac. k 

A lady, Mrs. S — , aged 40, was sent to me in 
1805, by Dr. Athel Saw, of Perth, W. Aiiatralm, w 
pain in the left kidney. She had a history wlncli poinl 
to intermittent hydronephrosis of the right kidney i 
cystitis, with ascending left-sided ureteritis and pjil 
nephritis. She had had right-sided nepbrope^xj and \ 
ovariotomy performed before she came tinder Dr. Ai 
Saw^s treatment, but neither operation had relieved i 
pain in the left kidney. 

I opened the abdomen in order to perform ventrifixat 
of the prolapsed uterus and thus had an opportunity I 
thoroughly examining the pelvic viscera^ and I dete<S 
the atheromatous patch in the vessel. I may say, hj 
ever, that prior to doing this I had passed a nret€ 
X-ray bougie up the ureter and proved the shadow to 
cast by some body lying outside that canal and not bl 
stone in that channel (Plate LVIII). 

I can give no rule for the due recognition of the Bhadi 
cast by atheromatous patches. The shadows are general 
irregular in outline and elongated, and wlieii in the peltj 
area they are often placed at an angle nith the line i 
the ureter. I believe them to be rarely met with. 
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The Shadow Mimicry of Urinary Stones by Intestinal 
Contents. 

It has been already mentioned (page 3) how easily faeces 
if coated with bismuth or phosphates may simulate stones 
in the urinary passages, but as these would be removed 
by the routine preliminary purge they would not occur in 
expert radiography, or if they did appear they would be 
at once recognised by the expert eye. I need not 
therefore enlarge upon the subject. Foreign bodies of 
a known or an unknown character which have been 
swallowed are purposely submitted to radiography and 
need not be alluded to, for shadows are expected and do 
not cause fallacy. Occasionally an ingested foreign body, 
of which the radiographer is unaware, may cause difficulty 
in recognition, but such shadows call for no comment. 
Certain fixed shadows, however, remain, and of these 
probably the most common and the most mimetic are cast 
by cretaceous faecal deposits (faecal concretions) in the 
appendix ; one illustration will suffice. 

Mr. D — , aged 43, was sent to me by Dr. Harris, of 
Croydon, in March, 1908. 

The patient had had left renal pain and had passed 
dark urine at the age of 15. 

Mr. Jacobson, of Guy^s, had removed a stone from his 
left kidney when he was 25. During the eighteen years 
which have elapsed since the operation he has had pain 
not only in the left but also in the right kidney (pos- 
teriorly), and in addition he has had severe pain in the 
neighbourhood of the appendix. It was for the right- 
sided (posterior) pain that I was consulted. 

He was X-rayed by Mr. Coldwell, and several stone 
shadows appeared in the radiograph in the left kidney. 
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But on the right side there was a shadow for which 
I could not account (Plate LIX). 

To quote from my notes : " On the edge of the crest of 
the ilium on the mid ileo-costal line is an obliquely placed 
oval shadow. Mr. Coldwell suggests it is a button. Is it 
a ureteric stone ? No ; it is either a stone in a much 
dilated kidney pelvis (compare Plate XIII, illustration 4, 
page 18) or some adventitious substance in the bowel 
casting a shadow. But there is no distension of the kidney 
or its pelvis as evidenced by a bimanual examination of 




Fio. 14. — A faecal concretion. 

the kidney region. This would eliminate stone in a 
greatly dilated pelvic bag. 

^^ Conclusion. — I am uncertain what the shadow is.'^ 
Operation, — A small 1-|- inch opening was made pos- 
teriorly on to right kidney. Pelvis and cortex examined 
by index finger. The organ proved quite healthy. No 
stone. 

The incision was now increased downwards and the 
knife entered a zone of dense inflammatory material. A 
small abscess was suddenly opened and in it a faecal stone 




Upper rfbjKluw (hlat^k-aiTOwyil) upuu the iliac eroat abadow b oast hy a iaivaA 
concretion in appendix. HmuAl roimd shwdcw iu pelvic are& (blacsfc-arrowed) ia 
a phlebalith. 
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was found (Fig. 14). On exploring further and carefully 
inspecting the hardened wall of the abscess sac a com- 
munication with it and the appendix (which lay alongside 
buried in inflammatory exudation) was demonstrated. The 
appendix was dissected out with the abscess sac wall. 
Patient did well, losing the pain in the right side. 

The Shadow Mimicry of Urinary Stone by Lym- 
phatic G-LANDS UNDERGOING CALCAREOUS CHANGES. 

Every radiographer, except perhaps he whose material 
and experience are very limited, will have encountered 
shadows cast by packets of calcareous glands. Generally 
these shadows are characteristic both as regards position 
and appearance, but occasionally single glands with 
patchy calcareous changes in them appear in the hilus of 
the kidney or along the course of the ureter, and are apt, 
when in these positions, to cause much speculation as to 
their real nature. It rarely happens, however, that they 
imitate the shadow cast by urinary stone so closely that a 
false diagnosis of calculus is made and an operation is 
needlessly and fruitlessly carried out in consequence. 
But the mimicry is marked enough to be noticed here, for 
it may be dangerous to the inexpert. 

It will be better to give first a few illustrations of 
shadows cast by calcified glands, of the nature of which 
there can be no doubt, and then subsequently to add one 
or two radiographs of cretified glands in which the 
mimicry of urinary stone is very marked. 
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A Contrast Badiookaph — ^a Shadow of 

KlDNKT AND OF ▲ GaLCARBOUB Guom, 

I have met with no sach brilliant oontrast case aa 
which Mr. lliarstan Holland, of the Liverpool Ri 
Infirmary, has published,^ and which I am pertiiittei 
reproduce : 

"A young medical had a septic wound of the 
and shortly afterwards developed a kidney abscess 
abscess was opened and drained, but the mnu& shoAved 
signs of closing, and on going most carefullj into II 
history of the case it came out that, although for the 
year he had been well, previously to that there liad 
attacks of very severe backache following e^sertioii, 
that this had continued for a considerable time. 
X-ray examination showed the appearances seen i 
Plate LX, and at the operation a stone was removed fro 
the kidney — the upper shadow (a) — and a fixed calcareoi 
gland was founds which accounted for the lower shadow [^ 

Even a casual observer will be struck by the shai'pii© 
of the stone shadow and by the indefinite hazy periphei 
of the calcareous gland shadow, also by the cbaracterifit 
.shajx' of l)oth shadows, the stone being triangular and tJl 
gland round. Most large glands are round. In mo^ 
also, if not in all my cases of large, more or less rounds 
shadows due to calcareous gland a misty outline is seei 
1 have usually found these large round glands sitnatiQ 
in the mesentery of the bowel. 

* " Some Difficulties in the X-ray Diajjnosie of Benal CaleuIiM 
* Archives of Eontgen Eay and Allied Phenomena^' August^ 1907. 





PLATE LX. 




Biii- lE riftiiF«i*Hii. ^ 



A. Eenal Calculus. B. Large Calcified Gland, 

X-Eajed bj Dr. C- ThurstaJi IlaUand, 
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One of my first cases of calcareous gland shadows is 
somewhat similar to that met with in Mr. Thurstan 
Holland^s case. 

I was assured by two radiographers, in 1902, that the 
shadow shown in Plate LXI represented a stone in the 
ureter, and as the patient, a young woman, aged 20, 
had had extreme pain in the right loin and along the 
course of the right ureter, I was urged to operate and 
remove the calculus. I pointed out the shape of the 
shadow and its hazy periphery, and argued that this, and 
its position, made it improbable that the trouble was 
ureteric. I operated, against my judgment, and removed 
a large meso-colic calcareous gland, and was somewhat 
surprised to find other gland in the same neighbourhood, 
apparently equally calcareous, which had not cast shadows. 

I repeat, but cannot make a rule of it, with the slight 
knowledge I have : " Every calcified gland may not throw 
a shadow. If only one large shadow of a calcified gland 
is seen there are usually others which have not sufficiently 
obstructed the X-ray to cast a shadow.^^ 

Characteristic Calcareous Gland Shadows. 

Rule 23. — When the shadows are multiple and arranged 
irregularly along the spinal column, or along the sharp brim 
of the true pelvis, they can safely be regarded as cast by 
calcareous glands. 

Such an inference is obviously correct, and a casual 
glance at the next three radiographs will be sufficient to 
corroborate the truth of the rule. 

But there is a third place where occasionally large, 
rounded shadows due to calcareous glands are seen ; that 
is, on either side of the sacrum, just where the foramina 
of the nerves appear on that bone {cf, Plate LXVII). 
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PLATE LXII. 



Multiple shadows of calcareoas glands (wliita-arrowi 
which extend mainly along the left side of tbe mt 
column though a few are seen along the right. 

From a patient who suffered from double psoas ft| 
which had been drained. 
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PLATE LXIII. 

Shadow of packets of calcareous glands (white-arrowed) 
which follow the lines of both internal iliac vessels. 

From a patient who had had bilateral psoas abscess. 
(From the same patient as in Plate LXII.) 
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PLATE LXIV. 

Small groups of minute calcareous glands (wl 
arrowed) which lie along the sharp edge of tljis p^i 
brim. They are really by the side of the tx>mmon 



If the reader will refer to Plate XLV, page 88, it 

be seen how exactly the position of these glandb oon 

spends to the line of the big vessels. The mark A inth 

plate was laid over the junction of the common iliacs, ai 

U this produced in the X ray the position of the brim 

the })elvis — exactly where these shadows lie. 




PLATE LXIV 




Shadows of aiuall group itf ciUwireous gLauda (white-aiTowed) aJoiig the right 

pelvic brim. 
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Concerning Shadows op Calcareous Glands which 
Resemble Urinary Stone very Closely. 

An example of a cretified gland shadow which shows 
a very close resemblance to a urinary stone shadow may 
now be given. 

Plate LXV shows a number of rounded shadows on both 
sides of the vertebral column. These shadows are white- 
arrowed. 

Those ranged along the left side of the picture are 
obviously cast by calcareous glands, for they are numerous ; 
they are grouped along the track of the ureter, and yet are 
so irregularly placed, and their long axes are directed at 
such varying angles to the long axis of the ureter, as to 
make it certain that they could not be in that channel. 

The shadow I wish to draw attention to, however, is 
the single shadow (white-arrowed), which is situated on 
the right of the spinal column in the angle built by the 
last rib with that structure (Plate LXV). 

This shadow is a calcified gland, though it resembles 
a stone in the kidney pelvis very closely. 

This radiograph was taken after I had removed the 
kidney and ureter on this side for tuberculosis ; hence 
the case is valuable as proving incontestably how easily 
one may mistake a calcified gland for stone in the kidney. 

It should be noticed that the shadow is characteristic 
of renal stone in position, in outline, and in density. 

A further illustration of calcified glands in the course 
of the upper ureter and how they could be proved to lie 
outside the ureter is given on page 117. 
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Sometimes the loin space shows irregular shadows 
cast by calcareous glands, and one or more of these may 
lie in the direct line of the upper ureter (Plate LXVI). 
Under these circumstances, though the majority of the 
shadows are obviously calcareous glands, it is wiser to 
ascertain the nature of the one or two which lie on the 
ureteric track. This can be easily done by an X-ray 
ureteric bougie {vide Plate LXIX, page 117). 



Calctpjed Glands along the Track of the Lower Ureter. 

I have not, myself, met with a calcified gland attached 
to the lower portion of the ureter so closely as to simulate 
a stone by the shadow it casts with the X ray, but Mr. 
Thurstan Holland ^ reports such a case which is, clinically, 
of much value, and I reproduce it. 

" A gentleman had been more or less of an invalid for 
some years owing to the presence of pus in his urine, and 
to attacks, very sudden and severe, of pain and fever, 
followed by an increase in the quantity of pus. Several 
of these attacks had been serious enough to threaten his 
life. Repeated X-ray examinations at intervals always 
showed a shadow seen about the middle of the lower 
ureter as it crosses the pelvic area, and no other abnormal 
shadows could be found in any other part of the stone 
area. At the operation a calcareous gland was found 
adherent to the ureter, and in the ureter at the same spot 
was found a tiny calculus. The calcareous gland sub- 
stance removed weighed 0*70 gramme, the calculus 0*022 
gramme. It seems certain that the passage of this 
calculus was prevented by the pressure of the gland, and 
that at times more or less obstruction occurred, with 
attacks of pyelitis. Since the operation, nearly a year 

* Thurstan HoUand, "Some Difficulties in the X-Ray Diagnosis of 
Renal Calculus," * Archives of the Rontgen Ray and Allied Phenomena/ 
August, 1907. 
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ago, there have been no attacks of illness ; and, although 
microscopically the urine still contains a few pus cells, 
which are supposed to be of kidney origin, the patient is 
perfectly well and has regained his health and strength.'^ 



How TO Determine whether an Ambiguous Shadow in 
THE Course op the Ureter is Cast by a Calculus 

WITHIN THAT CaNAL OR BY SOME BODY OUTSIDE IT. 

I have dealt with typical instances of ureteric stone 
(page 67). I have also given several well-marked radio- 
grams of phleboliths in the pelvic area and of calcified 
glands along the course of the ureter, which very closely 
resemble ureteric stone. We are confronted, therefore, 
with this question, which is not merely of academic interest 
but of weighty importance both to the patient and to 
the credit of operative surgery. How are we to be certain 
in cases in which indefinite, non-characteristic shadows 
appear in the course of the ureter thafc we are dealing 
with ureteric stone ? It cannot be to the patient's 
benefit or the surgeon's credit to make a huge extra- 
peritoneal flap, and search up and down the ureter for a 
stone which may not exist. No conscientious surgeon 
would feel justified in acting thus without at least a 
clear stereoscopic picture of the position of the shadow. 
Mr. Mackenzie Davidson has been all wise in insisting on 
this procedure. But even* stereoscopy does not make the 
matter absolutely certain. Personally speaking, when I 
am in doubt — and I often am, even with a fine stereoscopic 
view of a ureteric shadow — I pass along the ureter a bougie 
which casts a shadow with the X ray. The patient is then 
radiographed with the bougie in position. As the bougie 
just fills the canal of the ureter, I can generally tell at 
once by tracing the ureteric shadow of the bougie as to 
whether a stone is in the ureter or not, for the shadow of 
a stone in the ureter will coalesce with that of the 
ureteric bougie, whilst the shadow of a phlebolith or a 

8 
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calcified gland will lie quite away from the shadow of 1 
areteric boagie. 

Bat more than this. The surgeon can often feel i 
g^te of a stone in the ureter if the boagie passes it, 
can recognise an obstruction if the bougie meets with 
unsurmountable obstacle, as it often does when it stril 
a ureteric stone.^ 

'When I published the expedient of the X-ray bougi 
did not know it had been resorted to by others. Bui 
opined that it had been, as it was so simple and easy 
skilled hands, and I could therefore hardly believe it I 
not been utilised in cases of doubtful shadows. The i( 
was, however, practical, and as the procedure saves mi 
unnecessary mutilation I published it.' It may not 
out of place here to say that for some years I had be 
passing bougies up the ureters for sounding that chan 
for stone. Probably many others have been acting 
the same manner. 

The idea, however, of radiographing a bougie imp 
meable to X ray did not occur to me until I was talki 
over a case with Mr. Mackenzie Davidson (page 11 
I then promised to introduce one along the ureter c< 
taining a soft core of metal, and he agreed to radiogra 
it in position. 

Months later, on looking through Gaspares book 
' Cystoscopy/ I came across a picture of a metal-coi 
catheter in the ureters and gathered that L. E- Sclnn 
and Gr. Kolischer (Chicago), and W. A. Hirschniann ^ } 
already carried out the procedure in so far as to utilise 
for detecting the presence of two kidneys. 

^ Or the surgeon may use Kelly's wax on to the head of the bou 
wliich may be examined for scratch marks after passing it. 
- * Brit. Med. Joum./ June 17th, 1905. 
•* Leopold Casper, ' Handbuch der Cystoskopio,* p. 215. 
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Thb Use op the Radiogbaphic Ureteric Bougie. 

At first I used a ureteric catheter with a wire in it, 
passing it into the ureters of the male by the aid of a 
Nitze or an Albarran ureter-cystoscope, or in the female 
by means of the Kelly ^ method. But I became dissatisfied 
with the thinness of the shadow of the bougie and I 
enlisted Mr. Marshall's help. This gentleman made me 
a radiographic bougie/ which is solid, aseptic, and easily 
passed, and it proves very dense to X ray. It is marked 
off in inches so that the eye can tell how far it has passed 
up the ureter when it meets with a check, and its point 
is in the form of a bougie a boule so as to permit of 
Kelly's wax adhering to its end. Its broad shadow stands 
out boldly in the radiograph when X-rayed in .situ {q.i\ 
Plates XLVII, XLVIII, LVIII,and LXIX), and I find it 
infinitely better than my original expedient of a styletted 
ureteric catheter; moreover, in the female, by smearing a 
little cacao butter on the neck I have the chance of being 
able to get scratch marks of a ureteric calculus, as Kelly 
has pointed out, and in all cases by the sense of touch 
I can feel if the point is arrested by a calculus in the 
ureteric channel. 

Case, — The first case in which I used a ureteric X-ray 
guide was brought to me by Dr. Bert rand Dawson. The 
patient was a nurse, and she had been suffering severely 
from right renal colic. Mr. Harnack, of the London Hos- 
pital Radiographic Department, had taken a radiograph 
of her right kidney and ureter, and a large irregular 
shadow had appeared in the pelvic area in the line of 
the right ureter (Plate LXVII). It was suggested that 

1 Kelly, * Gynceoologj-/ vol. ii, p. 37. 

- It can be obtainod at John Bell and Crin-den, ^\ "Wijjrmoiv Stnvt. 
London. It is listed as "The Marshall shadowtrrapli ureteric Inniirie." 
Not long ago a Freneh firm imitated this in apix'aranee, l^ut on placing' 
the Marshall bougie and its imitation on photographic plates under the 
X ray the difference was remarkable: the French gavi» a ver\- ^nx^r 
shadow. The radiograph of the compared Ix^ugies is in the Apjvndix 0. 



Jf« 






this abadow represented a stone in tbe ureter ttA AUtti 
obstruction caused by it was responsible for t^^^iSmU 
attack of right renal colic. I demurred bec^us^ tilt 
shadow was so large and irregalar and beoftttse a amaUil 
one lay helow it, I argued that the ureter eoald harfl] 
contain so irrearular a st one, for most nreteric stones u 
ovaly and that the smaller shadow lay belcyw the largei 
not above it, and if it was a stone the small i^|ii0 oodl 
easily have found its way to the bladder. *^ 

Still, there was the cause of the acute renal colie toll 
explained, and in the then state of our knowledge "t 
X-ray shadows I requested that Mr. Mackenzie Hiividi'JB 
should radiograph and give us a second opinion. ^ 
was done by him^ and the same shadows appearerl on ti^ 
plate. He then suggested that a bougie shonld be [>asttJ| 
up to see if the canal was clear. It then gtruek me w{ 
could X-ray a ^^yZe^catheter lying in position in hotl 
ureters. I passed one up either ureter, the right la&i 
arrested some way above the pelvic brim, and they 
X-rayed in situ by Mr. Mackenzie Davidson- 
Plate LXVIII shows the result. The catheter b1 
are seen in curves ; that on the right side parses away 
the shadows which were thought to he sfconeSj thus mEkiif 
it evident that these lay outside the ureter. (I do not 
apologise for these plates. They are the first taken, anJ 
I give them here as evidence of what was first attempted.) 
I operated at the point where the X-ray bougie on tli 
riglit side was arrested (a little manoeuvre I invariaVlj 
adopt), and I found at that point a small oxalate of liflw 
stone blocking the right ureter. It was about three inoliei 
below the right renal pelvis. Having removed the stow 
I worked along the ureter to find the cause of the shadoir» 
Finally I opened the peritoneum and discovered a laip 
calcareous gland in the mesentery and a collection d 
small glands near, similarly calcified just where th* 
shadows appeared on the negative. 
The patient recovered. 
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PLATE LXIX. 

This plate was taken from a woman, aged 25, who 
suffered extreme pain along the right ureter. Shadows 
(white-arrowed), obviously those of glands, are shown to 
the right of the spinal column, for they are irregular, far 
apart, and one is outside the line of the ureter. An X-ray 
bougie was passed to ascertain if the upper shadows were 
stones in the kidney. By some curious chance manipula- 
tion the tip of the ureteric bougie turned down into the 
lower pelvis, and is radiographed in this position. This 
was the first time I used a Marshall ureteric bougie. 

Other plates illustrating the use of the ureteric bougie 
in cases exhibiting doubtful shadows will be found in the 
book (Plates XLVJI, XLVIII, and LVIII). 

The method is now used routinely, and I may add it 
has saved me on many occasions from interfering un- 
necessarily. 
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CHAPTER X. 

ON THE SHADOWS OCCASIONALLY CAST BY 
CHRONIC TUBERCULOSIS OF THE UPPER 
URINARY TRACT. 

It is rare^ in my experience, for acute tuberculosis to 
cast any sliadow witli the present method of radiography. 
What the new instantaneous X-ray exposure (the Groedel- 
Horn method^) will reveal in this disease remains to be 
seen. But the present radiography (1908) does occa- 
sionally exhibit shadows cast by chronic tuberculous pro- 
cesses of the kidneys and ureter, and I venture to allude 
to them briefly, not only as complemental to the study of 
the radiography of calcified glands, but also because of 
the great importance in operative interference of this 
occasional guide to the existence of chronic changes in 
the kidney structure. 

There are three main conditions of chronic tuberculosis 
of the urinary organs which interrupt the X ray in its 
passage through the body. 

(1) Obsolesced tuberculous abscesses of the kidney 
(desiccated lime-putty mass). 

(2) Phosphate of lime crusts or phosphatic concretions 
(ulcer sloughs permeated with phosphate of lime). 

(3) Obsolescent tuberculous changes (diffused) of the 

^ Dr. Groedel, of Nauheim, and Mr. Horn, an engineer in the factory 
of Gebbert- Schall, have proved that a better quality of the picture of 
the heart, the stomach, and kidneys can be obtained with an exposure 
varying from one tenth to one fiftieth of a second than we have hitherto 
been able to obtain with exposures varying from two to two hundred 
seconds. Infinitely greater currents (viz. 220 volts, 90 amperes) are 
employed to obtain this result. 
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kidney which have become infiltrated with phosphate of 
lime. 

Of these three, if I may judge from the small amount 
of material at my command, the first is the most commonly 
encountered. 



1. Obsolesced Tuberculous Abscesses op the Kidney. 

On exposing the tuberculous kidney to view at an 
operation one sometimes sees projecting slightly from the 
surface of the cortex a whitish bulging mass, easily rfecog- 
nisable as a chronic tuberculous abscess. 

It may be that it is located at the upper or at the lower 
pole or even about the centre, but wherever it is, its 
whitish edge is so sharply separated from the ruddy- 
coloured cortex that the surgeon is not left in any doubt 
as to its nature. 

The evacuated material varies according to its age and 
stage of obsolescence ; generally, however, the pus cells 
having undergone albuminous and fatty changes, it is 
made up of fat, cholesterine, and phosphate of lime. It 
is either in a fluid form like cream or a more desiccated 
condition like putty. In the rarest instances the contents 
of the smallest, viz. about the size of a small monkey nut, 
may be found to have been changed to solid lime. I 
believe the semi-solid creamy abscess will be met with 
more often than the dry form. 

Apparently these chronic abscesses obstruct the X-rays 
differently — some casting dense, well-formed shadows, 
others throwing patchy and indefinite shadows. This 
difference, I think, is due to the varying amount of 
phosphate of lime. 

Nothing further need be said except to give two 
examples. 
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PLATE LXX. 

L. F — _, female, aged 21, was sent to me by Dr, Tilbury, 
of Peckham, in April, 1908, for intermittent pain in the 
right loin, which had troubled her for twelve moiithi* 
For six months she had suffered from bladder irritability 
and pain on micturition. 

On cystoscopy the bladder was shown to be superficially 
reddened, just as one sees it in tuberculosis of the kidney, 
but with this exception, it was fairly healthy. The right 
ureteric orifice was ^^ dragged out,^^^ inflamedj and the 
channel, as felt per vaglnam, was thickened. 

The left ureteric orifice was healthy. Tubercle bacilli 
were present in the urine. ^^^ 

Diagnosis. — Eight renal tuberculosis. ^V 

Radiography showed the upper pole of the rig^ht kidimP 
as judged by the deep shadow visible in the region of tlH 
last tliree lower ribs, to be changed into a lar^e chronic 
tuberculous abscess. 

Plate LXX shows a large irregular but denize shadoir 
(white-arrowed) with a well-defined outline to be withb 
the area of the lower ribs ; a diagram is placed above the 
plate to render this appearance plainer. 

• cf. Author, *' On the Diagnostic Value of the Dragged-^j^ut Uretfliio 
Orifice," * Clinical Cystoscopy,* p. 500. 



PLATE LXXI. 




Vertical Bection of a tubcr.mloiiB kidney slww^ng the chronic abaoeM at tipper 
pole— placed as in Eadiograph i.XA, 
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PLATE LXXI. 

Nephrectomy was performed, and on splitting the organ 
this condition was verified (Plate LXXI). 

The upper pole contained the chronic abscess, with its 
thickened wall and its creamy, gritty contents. The 
lower three quarters of the organ was in a state of acute 
miliary tuberculosis. The kidney was much enlarged, and 
had evidently suffered slightly from back -pressure exerted 
by a thickened ureter. 
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The second example I give shows the shadow to be 
irregular and to be much more pronounced towards the 
lower pole and the middle line than in the cortex (Plates 
LXXII;? and LXXIII), the explanation of this inequality 
of density being that the lime constituents of the tuber- 
culous abscess were massed along the pelvis and lower 
pole, and not collected in a distinct rounded sac, like a 
dilated calyx. 

The history is interesting enough, from an operative 
aspect, to mention a little in detail. 

F. E — , aged 21, was sent to me by Mr. Frank Corner, 
of l^oplar, in 1902, with a diagnosis of mischief in the left 
kidney. 

The patient complained of pain in the left side, and the 
urine contained one sixth albumen, casts and pus. The left 
kidney felt large and movable. 

On radiography, a long, irregular opacity was seen in 
the rigid renal region (Plate LXXII s). It was obvious then 
that the right kidney was at fault and the left merely 
inflamed. 

On exposing the right kidney it was seen to be 
distended and white, and on evacuating a quantity of 
creamy, gritty fluid it collapsed into a thin-walled fibrous 
sac. This shell of a kidney was removed with the upper 
part of the ureter. The ureter was hard and thickened, 
and its channel was blocked. Clearly, the pus, albumen, 
and casts which were found in the patient^s urine had 
come from the left kidney, which was doing the work of 
the body, and that the condition of the right kidney was 
an example of latent tuberculosis of that organ, which had 
quietly been destroyed under the combined influence of 
tuberculosis and back- pressure from an obstructed ureter. 
The patient recovered, but was lost sight of. 

2. Phosphate of Lime-crusts (Ulcer-sloughs which have 
BECOME Permeated with Lime Phosphate). 

It is rare for true stone to be found in a tuberculous 



PLATE LXXII. 





S. A long and irregular Bhadow of a chroixic tnbeiculoiia deposit in the 
right kidney. 
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kidney, and if it is so found it has invariably formed prior 
to the incursion of the tuberculous mischief. Occasionally, 
however, hard phosphate of lime-crusts, due to the debris 
or sloughs which have separated in the deeper calices 
after erosion becoming permeated with lime- salts, are 
encountered, and these throw a faint shadow with the 
X ray. They usually form in the upper or lower calices, 
where chronic ulceration is most often met with. I have 
seen lime-crust shadows in favourable negatives, and have 
been able to diagnose them and draw them on the black- 
board prior to the operation, but the shadow is so faint, 
even in well-marked cases, that I cannot reproduce it in 
a plate for illustration here without " touching up '' the 
shadow. Such an exaggeration would only mislead, and 
I therefore allude to the subject only, 'i'he expert, how- 
ever, should always be suspicious of disorganised kidney 
when a faint, small, irregular, plate-like shadow appears 
upon the negative in the kidney region in the lower and 
middle polar areas, and the clinician, on receiving such 
a negative from the radiographer, should systematically 
search for any evidence pointing to chronic tuberculosis 
of the kidney or chronic suppurative processes of that 
organ. 
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3. Lime Infiltration of Tuberculous Pyelo-nephritis. 

It happens — I should consider it rare — that an entire 
kidney may become affected by changes of a tuberculous 
character, and may then become slowly permeated with 
phosphate of lime. The final change may be of so dense 
a character that the entire organ will obstruct the light, 
and then the shape of the kidney accurately appears on 
the negative. 

In one case, which I give as an example, the ureter 
was affected by the same process and transformed into a 
dense, calcareous, stick-like tube, and it also appeared in 
the negative as a long stick-like shadow. 

J. l^. L — , a young gentleman aged 23, consulted me in 
1904, relative to great frequency in urination and pain in 
the act. He had suffered from these symptoms for ten 
years. He was said to have had litholopaxy performed 
at the age of fifteen, but lie obtained no relief from the 
operation and was never free from irritability of the 
bladder. He always rose five times at night to relieve 
himself. 

^J^he right lobe of the ])rostate had a small deposit of 
crude tubercle in its substance (as estimated by rectal 
examination). No tubercle bacilli were found in the 
various samples of urine examined, though there were 
some stai)hylococci and numerous micrococci. Cystoscopi- 
cally, the bladder was eroded with ulceration and its 
capacity was much diminished. 

Mr. Mackenzie Davidson radiographed the patient at 
my request and wrote me to the effect that the negative 
showed a very curious kidney darkening (Plate LXXIII) 
on the right side ; unfortunately he had only taken the 
lower two thirds of the organ, but this was dense as if 
occupied by a uniform stoney mass (white-arrowed). 
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He also added in his letter that there was a stick-like 
shadow along the line of the right ureter (Plate LXXIV), 
a condition which he said he had never seen before and 
did not understand. The clinical clue to this, I thought, 
was the condition of the bladder and the deposit of crude 
tubercle in the prostate. The patient received a written 
diagnosis of obsolesced tubercle of the right kidney and 
ureter, and the radiograph. He was advised to have the 
organ removed so as to diminish, if possible, the extreme 
bladder distress. He went very naturally for a second 
opinion, and then for others, and much doubt was ex- 
pressed by the various consultants he called upon as to 
the correctness of the view taken, but he subsequently had 
nephrectomy performed by Professor Roux, of Lausanne, 
and I heard that caseating renal tuberculosis of the 
kidney was found. 

A Clinical Rule based on X-Ray Shadow in Chronic 
Tuberculosis. 

I do not need to dwell further upon shadows in chronic 
tuberculosis, interesting though the subject is, but I 
cannot refrain from adding an operative inference based 
on these shadows which may prove of some practical value 
in surgery. I have not seen the fact stated, and my 
method of drawing attention to it is probably crude, but 
the conclusion is sound, and based on a fairly large 
experience of operative work in tuberculosis of the 
urinary tract. 

Clinical rule. — A tuberculous kidney which throws a well- 
marked shadow with the X ray has a hopeful prognosis, and a 
clean ^ removal of the kidney — other things being equal — will 
heal well. 

It is probably the experience of expert surgeons that 
even an aseptic clean nephrectomy for tuberculosis does 

* By a clean removal I understand a kidney taken aseptically and 
surgically from its bed without any incision or rupture of its cortex and 
without any leakage from the pelvis or divided ureter. 
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not always heal well ; the wound apparently unites at 
first but breaks down after the fortnight and gapes. The 
expert surgeon may expect primary union and a sound 
scar barring a possible sinus to the ureteric division or 
ligature on the pedicle if a shadow is seen in the X ray. 
This axiom holds best with the desiccated or creamy 
obsolesced abscess, but it obtains even with the phosphatic 
crust cases. 

The reason, 1 suspect, is that the presence of the lime 
phosphate indicates a great j^oicer of natural repair — a 
tendency to bury and render innocuous the tubercle 
bacillus ; and it is for this reason 1 advocate lime, if lime 
is well borne, as part of the therapeutic treatment, always 
remembering that some patients do not possess the 
capacity for absorbing and depositing lime, just as they 
cannot take or utilise fat or sugar. 
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CHAPTER XI. 

FAILURES. 

Probably every surgeon who started to rely upon 
radiography when the method was first made public met 
with disappointment and failure in accurately appreciating 
the true character of shadows, but all have noticed that 
these failures have lessened as the technique improved. 
It is therefore quite unnecessary for me to place on 
record my own initial failures. 

But during the last live years, even with improved 
technique, I have had several cases in which shadows 
have appeared in the negative, and these I could not 
explain, even after operation. Probably this is also the 
experience of others, and with the element of uncertainty 
this also may be passed over without comment. 

An Unexplained Phenomenon. 

The form of failure which seems to me to need careful 
and searching examination is the action of certain in- 
flamed kidneys upon the light. 1 do not wish to theorise 
or even to attempt an explanation, but I will state that 
some large branched stones are apparently rather trans- 
lucent to the X rav when covered bv an inflamed kidnev 
or by condensed fat, or surrounded by pus, and are thus 
missed even by expert radiographists. 

Some years ago Mr. Horace Townsend, of C\>rk, re- 
quested me to give an opinion upon a large painless right 
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renal tumour. The patient was a lady who was passing 
much pus in her urine. 

I had the patient radiographed in London by a capable 
man and saw the negative. It was denser in the region 
of the tumour than elsewhere, but there were no shadow 
details pointing to stone. I advised operation. An enor- 
mous branched stone was found and removed by Mr. 
Townaend. He promptly took the stone, and being a 
keon radiographer himself he placed it under the opposite 
healthy loin and X-rayed the loin, with the result that a 
fine shadow of a branched stone, exact in every detail, 
appeared on the negative. He was good enough to write 
and lot me know what he thought on the matter. He 
argued that if ho (Mr. Townsend) could produce a fine 
shadow of the fragments of the stone when they were 
placed under the healthy loin, as good a shadow ought to 
have boon thrown by the same stones when they were 
in fiitu in the diseased side. His expression of opinion 
was sufficiently strong to cause mo to work at my failure. 
I felt that the expert radiographer I had called in to 
help me had failed, but I remembered that I had had a 
similar experience with the use of the X ray during the 
operation of nephro-lithotomy {vide p. 132). So I noted 
the occurrence and started upon the X ray of the dead 
kidney. This proved elusive. 
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PLATE LXXV. 

In April, 1906, a similar case of enlarged kidney came 
under my immediate care. It seems to me sufficiently 
valuable to record, for it may contain some clue to the 
unexplained easy transmission of light through a large 
branched calculus. 

A woman was sent me with a diagnosis of right renal 
sarcoma. There was a large right renal tumour filling 
tl^e loin and visible to the eye ; pyelitis was present ; the 
urine stank and contained one third pus. 

I ascertained that the patient had had pain in the left 
loin eleven years ago, but that it had disappeared, and 
that she had been free from pain for ten years, but 
latterly her health and strength had failed. 

Cystoscopy showed that the right ureteric orifice was 
pouring out pus and that occasionally it became plugged 
with a thick clump of pus. Obviously the right kidney 
was not sarcomatous but pyonephrous. The left ureteric 
orifice was healthy. Mr. Harnack X-rayed the patient, 
and in the negative I made out a faint shadow like a 
branched stone, but it was very faint (Plate LXXV). I 
remembered Mr. Townsend's case and made a mental 
resolve to follow his procedure. 
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PLATE LXXVI. 

; At; the operation the tumour i roved to be a diaorga- 
'ised right kidney imbodded in m extremely thick peri- 

ephrie fatty capsule, the fat beiig especially dense and 

irge in quantity* 

.T^e; kidney waa much thinnc L, but what was left of 
}}ie;.eortex was densely indura^ d. There was a larg^ 
^ranchedj stinking pho&phate-ol me calculus- There was 
no collection of pus. 

» I placed the fragments of ** >ne under the opposite 
loin of the patient, on a plate, i had the lamp adjustetl 
mesially. The accompanying rs iograph (Plate LXXVI) 
was taken » 

, It is astonishing how clearly the details of the fmg- 
ments appear in the negative. Why should these details 
be lost when the stone was covered by the inflanied kidney 
and f at ? Is it the fat only which alters the ligpht trans- 
mission ? My experience with the X ray in inflamed 
kidneys leads me to believe it is the kidney and not the 
fat which is at fault. 




S|i;ulo\vs (white-arrowed) of the fnii^iuonts uf a laryfe fitune takt*n frttm 
tht^ lisiNi^t'ii kidney plapced under tJit; imtient's opposite loin, skud then 
nuiinj^niphed. 



FLATK I.XXVri. 




lElhdiog^rApli of stones out$ide a chrotiioally suppur-iting kidney. The shadow b 
(black-arrowed) are clearly defined for contrast with Plate LXXV* 
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A Corroborative Case. 

Not long ago another similar case in a man, aged 60, 
was brought to me. A tumour of the left side could be 
seen and felt in the left loin similar in every respect to 
that observed in the two patients I have just mentioned. 
The swelling was hard and fixed ; there was a little pus 
in the urine. The radiographs taken of the left loin 
showed a most extraordinary collection of shadows, 
which shifted about with digital examing^tion of the loin 
(Plate LXXVII). 

It will be noticed that the lowest shadows blend with 
that of the iliac bone, whilst the others are far outside 
the mid-vertical line. What were the shadows ? Cer- 
tainly stone shadows — but where ? I did not attempt to 
diagnose the kidney condition. 

On opening the left loin an extremely thick and dense 
fatty capsule appeared. On cutting through this an 
inflamed kidney, filled with stinking pus, with great 
masses of indurated fat at the hilum, was revealed. The 
adhesions of the thickened fatty capsule were so great 
that I had to shell it out by subcapsular enucleation. 
It contained no stone. What, then, were the shadows so 
plainly seen in the radiograph ? 

A little search revealed the stump of the ureter. It 
was widely dilated and admitted the forefinger. A little 
way down the channel it suddenly opened into a huge 
abscess sac, with dense thickened walls ; it was filled with 
grumous pus and urine, and in it were found the stones 
which had cast the shadows (Fig. 15). This sac extended 
outwards under the tissues of the loin and downwards to 
the inner side of the pelvic crest. 

One must infer that at one time or another in the 
history of this kidney a block had taken place in the 
ureteric channel 2i inches below its commencement. 
Ulcerative processes had destroyed the wall, and extra- 
vasation had taken place. One stone looked like a 
kidney stone — the oval; the others are so irregular that 
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it IS doubtful if they formed in the kidney at all (Plate 
LXXVIII). Probably three stones formed on the fascial 
sloughs separating in the abscess sac, for it will be 
noticed that they are deeply indented like clothes-pegs 
and were formed folded round — so to speak — thick strands 
of the half -destroyed psoas parvus tendon. There are some 




Fio. 15. 

points of interest in these shadows, which centre mainly 
in their position outside the mid-vertical. ]3ut this is of 
no moment. The salient feature is the clear shadow defi- 
nition of stones which were not within a thickened capsule 
and an inflamed kidney, but outside in an adventitious sac. 
In this respect it is a complemental proof that certain 
inflamed kidneys hide stones by not obstructing the X ray. 



PLATE LXXVIII. 
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Kidney ^tonm removed from extra renal abseaas represented in Fig. 15. 



;;! 



r 



APPENDIX. 



134 



APPENDIX A, 



Note on the Us« of the X Ray dubikg the Actual Tike 
Ip OF Nkphro-lithotomy. 

Soon after the metliod of radiography was published I 
led to use it during nephro- : ho torn j^ and published i 
jiall note upon the value of a radioscope^ I had bad rajiifc 
iov this purpose (Plate LXXIX} 

I soon found J however, that 1 idneys do not possess &f 
saULo tranalucency — that in some the Xray penetrates an^ 
that in otherti it m blocked. I had on this account and 
because of dilhculty of using the X ray in the theatre to 
relinquish the use of the method during operation, ajiii 
have endeavoured to discover the cause for tlie varyiog 
densities which the diseased kidney exhibits to the Xmr, 
but I have made no way with it and have been force J h' 
leave the question to others who have more time ^ 
command. 

1 Author, 'Brit Med. Joimi./ 1902, vol. ii, p. 117. 
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APPENDIX B. 

List of Bodies in which the Vesico-prostatic Plexus ks 
WERE Injected and Dissected by Mr. Hurry 

FeNWJCK, cf. PAGE 84. 



Sex. 


Age. 


Vesico-prostatic system. 


Died of. 


Foetus 


8 mos. 


Beautifully valved 


? 


Male 


Ifyrs. 


Extremely well valved 


Pneumonia. 


1 
** 


2i „ 


Accurately valved 


Measles. 


« 


o „ 


Healthy, venous system ac- 
curately valved 


Croup. 


M 


6 „ 


Beautifully valved 


Acute general peri- 
tonitis (run over). 


>y 


6 „ 


Accurately valved 


Diphtheria. 


1 


7 „ 


„ 


Pulmonary tubercu- 
losis. 
Broncho-pneumonia. 


1 


8 „ 


» 


ff 


10 „ 


„ „ 


Pyaemia. 


ff 


14 „ 


Well valved 


Aortic disease. 


" 


15 „ 


Accurately valved 


Cerebro-spinal menin- 
gitis. 
Typhoid. 


„ 


17 „ 


» )i 


Female 


17 „ 


ff ff 


Tuberculous perito- 
nitis. 


Male 


18 „ 


A phlebolith 


? 


» 


18 „ 


Accurately valved 


Pneumonia. 




25 „ 


Valve adhesions on right side, 
phlebolith left side 


Tuberculous lung. 


ff 


26 „ 


Valve system destroyed 


Malignant growth of 
lung, kidney, and 
prostate. 


f» 


27 „ 


Phlebolith right side 


Cardio-vascular dis- 


ff 


28 „ 


Accurately valved 


ease. 
Bright's disease. 


ff 


30 ., 


WeU-valved veins 


? 


ft 


30 „ 


Imperfect valves 


Mediastinal growth. 


ff 


30 „ 


Entire system defective 


Pneumonia. 


ff 


30 „ 


Only partially valved 


Mediastinal growth. 


ff 


31 „ 


Accurately valved 


Cardiac hypertrophy. 


ff 


,32 „ 


Valves degenerating 


? 


>♦ 


34 „ 


Valved 


Empysema. 


ff 


36 „ 


Accurately valved 


Chronic Bright's dis- 


ft 


36 „ 


Two phleboliths 


ease. 
Addison's disease. 


ff 


37 „ 


Phlebolith, extensively 


Aortic disease. 


» 


37 „ 


Valve system weakened 


Pulmonary tubercu- 
losis. 


» 


38 „ 


Accurately valved 


Vesical tubercle. 


1 " 


38 „ 


Right-sided valves degenerat- 
ing, left fairly healthy 


? 
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i«x. 


*»■ 


Y^wmlmt 


Di*tl ot 


M«I« 


lO VTB. 


Pnenmoai^ 


n 


« .. 


Vftlt^elwa ftsd Ji pHWbolith 


Fraetui^ of spine. 


$j 


*2 » 


PhlelKilitli on mt Bide of in* 


Pi?rforfl.tiiig ulcer of 






verU^l Y-almped vein 


stomach. 


jj 


44 „ 


Aocnmtely valvod 


Ac?nt« snppnratiTP 
nephritic. 


*t 


40 .. 


Pt^tfecf valvxtlar ayBtem, ai« 


Cardiac degeneraticoi. 




' 


many as msven. Talveit in the 


Htemorrbage into 






riiFht Tesico-proetatic plexus 


left corpus atrifttimi. 


»» 




Valred 


Perforating perito- 
nitia. 1 


tt 


40 „ 


ValTc^ destrt^yed 


Tuboruuloais. | 


*' 


4J* „ ' 


Phlebolith 


Cardiac vaecnlaT 
chang'G due td 
Bri^ht^a djseaae. 


f* 


m ., 


Voftioo-proetfttio plescus d^ 
«t Wiyed, its plat-e ttelng taken 


Chronio Brij^bt's die- 






ease. 






by Mvlculi and fibrous tords^ 








but the birt4der system all 








perfL*ctly valved ind vari- 








Ooau'd BO as t^ do tiie work 








of the obliterated veflieo- 








profltatii; plttxtia 




H 


52 . 


Valv^ gone g*?nemlly 


Kiliary tubetd© td 

bladder. I 


>t 


63 ,, 


Excellently valved system 


Aortic atheroma. 1 




ao ,. 


Fhlebolitlia 


Prostatic enlarge* 
ment. 


tt 


67 „ 


Valved syatem ^ne 


Cancer of stomach, , 


ji 


67 ,. 


Only purtiiilly valved 


Emphysema and 1 
bTtiii chit lis. 


M 


m „ 


Commencing phlebolitlm 


Aortie lithoronia. 


Female 


76 „ 


Valves all lost 


Strangubited femoral 
hernia. 


n 


82 .. 


Valveless 


lutm-capsubir fraC' 
ture of neck rf 
femur. 




PLATE liXXX. 



/ 




Comparison radiograph of shadowgi-aph ))ougios for ureteric examination. 



Adlani 4* Sou, Impr. 
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APPENDIX C. 

PLATE LXXX. 

A radiograph of two ureteric radiographic bougies. 
The one marked e.h.p., which stands out in a good black 
shadow, is the Marshall bougie made by Bell and Croydon, 
which is in use in England and America. The other, 
which shows a faint shadow and is marked foreign, is 
made abroad, but now sold in England. It is obvious 
which is the better, and how important it is to secure a 
radiographic bougie which throws the blackest shadow. 
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IiiflnoTioe of shadows (continued) : 
of mass (iUme on treatment, 43 
on extent of renal destruction, 4<> 
on operation of ureteric stone, ()4 
on position of incision, 50 
on urgency of operation, 'V3 

Kidd, Mr. F. S., repoH on post-moi-tem examination of phle])olith8, 

76 
Kidney : 

latent stone in, 24 

stone operation record, 51 

Latent stone, value of radiogi*apliy in, 24 
Lime cnist shadows, 122 
Loin space, 12 
Loin ureter line, 55 
Lymphatic gland shadows, 105 

characteristic, 107 

not characteristic. 111 

Lyster, Mr., radiograph, Plates IV, XVIII 

Marshall ureteric radiographic )x)ugie, 115, and Appendix C 
Mass stone shadow, 43 
Mid-veHical line, significance of, 13 
Mimetic shadows, how to recognise, 113 
Mimicry of stone-shadows, 74 

Operation demonstration, 45 

— records of ureteric stone at London Hospital, 64 

Pelvic ureter line, 55 
Phlebolith : 

anatomical findings by author, 89 

clinical cases, 90 

post-moi-tem examination of, by Mr. F. S. Kidd, 76 

radiogi'uphic positions of, 88 
Position of shadows as influencing position of parietal incision, 60 

Radio- diagrams, use of, 1 

Radiographic bougie for ureter, 115, and Appendix C 

its position, 88 

Radioscopy in operations, 132, and Appendix A 
Reid, Mr. A., Plate XL 
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Sacral wing ureter line, 55 

Shadow cast by tubercle of kidney, 118 

— in inflamed kidney, 9 

— how to locate loin, 12 

— mimicry in atheroma, 100 

in appendix, concretion, 103 

in bismuth faeces, 103 

in calcified gland, 105 

in phleboliths, 75 

Stone in bladder, 5 

— descending ureter, 67 

— in kidney, 51 

— latent in kidney, 29 

— shadow fusions, 6 
(mass), 43 

Stone-shadow in radiography : 
their character, 6 
their density, 9 
their position, 10 
their shape. 10 

— operations, record, 51 

— in ureter, lower, 60 
records, 51 

Treatment, influence of shadows upon, 31 
Tubercle of kidney, shadows in, 118 

Ureter : 

radiographic line of, 28, 55 
stone descending, 67 

— in lower, 57 

— in upper, 28 

— records, 51 
X-ray bougie, 88 

Valves in veins, 84 
Vesico-prostatic veins, 85 

— phleboliths, 87 

Visual fallacies in radiography, 74 

X-ray bougie for ui'eteric exploration, 115, and Appendix C. 
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Waring's Bazaar Medicines of India. By Lt.-Col. 

C. p. LuKis, I.M.S., Principal of the Medical College, Calcutta. Sixth 
Edition. Gs. net. 

The Blood : how to Examine and Diagnose its 

Diseases, liy Alfred C. Coles, M.D., D.Sc, F.R.S.Edin. Third Edition. 
7 Coloured Plates. lOs. Gd. net. 

Lectures on Medicine to Nurses. By Herbert e. 

Cuff, M.D., F.R.C.S., late Medical Superintendent, North -Eastern Fever 
Hospital, London. Fifth Edition. 29 Illustrations. 3s. Gd. net. 

How to Examine the Chest. By Samuel West, 

M.D., F.R.C.P., Physician to St. Bartholomew's Hospital Third Edition. 
46 Engravings. 5s. 
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A System of Treatment. By many writers. Edited 
by Arthur Latham, M.A.., M.D., F.It.C.P., Physician and Lecturer on 
Medicine, St. George's Hospital, and T. Crisp English, M.B., B.S., 
F.R.C.S., Senior Assistant Surgeon, St. George's Hospital. In 4 Vols. 
Vols. I and II, General Medicine and Surgery ; Vol. Ill, Special Subjects ; 
Vol. IV, Gynaecology and Obstetrics. Price .£1 Is. net per volume. Detailed 
prospectus upon application. Ready early in 1912. 

Vicious Circles in Disease. By J. B. Hurry, m.a., 

M.D. With 10 Illustrations. 6«. net. 

Ulcer of the Stomach and Duodenum. By Samuel 

Fenwick, M.D., F.E,.C.P., and W. Soltau Fbnwick, M.D., B.S. 55 lUus- 
trations. 10s. 6d. Cancer and other Tumours of the Stomach. 70 

Illustrations. 10s. 6d. 

On Carbohydrate Metabolism, with an Appendix^ 

on the Assimilation of Carbohydrate into Proteid and Fat, followed by the 
Fundamental Principles and the Treatment of Diabetes dialectically dis- 
cussed. By Frederick W. Pavt, M.D., LL.D., F.B.S., F.R.C.P., Consulting 
Physician to Guy's Hospital. With 8 Plates. 68. net. 

The Schott Methods of the Treatment of Chronic 

Diseases of the Heart. By W. Bbzlt Thorne, M.D., M.B.C.P. Fifth 
Edition. Illustrated. 5s. net. 

The Clinical Examination of Urine, with an 

Atlas of Urinary Deposits. By Lindlbt Scott, M.A., M.D. 41 original 
Plates (mostly in colours). 158. net. 

Urine Examination made easy. By 'W Cakruthers, 

M.B., Ch.B. Second Edition. Is. 6d. net. 

Rational Organotherapy. Translated from the Kussian 
Text by Professor Dr. A. von Poehl, Professor Prince J. von Tarchanofp, 
Dr. Alf von Poehl, and Dr. P. Wachs. Vol. I. 78. 64. net. 

On Gallstones, or Cholelithiasis. By E. M. Buock- 

BANK, M.D.Vict., M.R.C.P.Lond. 7s. 

Obstinate Hiccoug^h: the Physiology, Pathology, 

and Treatment. By L. F. B. Knuthsen, M.D.Edin. 6s. 

On Syphonage and Hydraulic Pressure in the 

Large Intestine. By Ralph Winnington Leftwich, M.D. 38. net. 

Uric Acid as a Factor in the Causation of 

Disease. By Alexander Haiq, M.D., F.R.C.P., Physician to the Metro- 
politan Hospital. Seventh Edition. 75 Illastrations. 148. net. Uric 
Acid in tlie Clinic. A Clinical Appendix to 'Uric Acid as a 
Factor in the Causation of Disease.' os. net. Uric Acid, an 
Epitome of the Subject. Second Edition. 28. 6<2. net. Diet and 
Food considered in relation to Strength and Power of Endurance, 
Training, and Athletics. Sixth Edition. 28. net. 
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Surgery 



The Practice of Surgery. By W. G. Spencek, M.S., 

^ F.R.C.S., Surgeon and Lecturer on Surgery, Westminster Hospital, and 

( G. E. Gask, F.K.C.S., Assistant Surgeon and Demonstrator of Practical 

( Surgery, St. Bartholomew's Hospital. 28 Skiagram Plates. 20 Colour 

( Platt's. 707 Text-figures. 228. net. 

\ Surgical Pathology and Morbid Anatomy. By 

{ Sir Anthony A. Bowlbt, F.R.C.S., Surgeon to St. Bartholomew's Hospital, 

{ assisted by F. W. Andrewks, M.D., Lecturer on Pathology, St. Bartholo- 

{ mew's Hospital. Fifth Edition. 190 Engravings. 10s. 6d. net. 

A Manual of Surgical Diagnosis. By Jamks Berry, 

) B.S.Lond., F.K.C.S., Surgeon to, and Lecturer on Surgery at, the Royid 

( Free Hospital. 6s. net. 

A Synopsis of Surgery. By R. F. Tobin, Surgeon to 
St. Vincent's Hospital, Dublin. Second Edition. Interleaved, leather 
; binding. 6s. 6d. 

\ Ovariotomy and Abdominal Surgery. By Hakrison 

Cripps, F.K.C.S., Surgical Staff, St. Bartholomew's Hospital. Numerous 



Plates. 25s. 

BY THE SAME AUTHOR. 



( On Diseases of the Rectum and Anus, including 

/ the Fifth Edition of the Jacksonian Prize Essay on Cancer. Third Edition. 

( With la Plates and 34 Illustrations. 10s. M. net. 



[ Cancer of the Rectum, especially considered 

^ with rt'gard to its Surgical Treatment. Jacksonian Prize Essay. Fifth 

( Edition. With 13 Plates and several Engravings. 5s. net. 

I Diseases of the Rectum, Anus, and Sigmoid 

( Colon. By F. Swinford Edwards, F.K.C.S., Senior Siu-geon to St. Mark's 

( Hospital for Fistula and other Diseases of the Rectum. Third Edition. 

} 102 Illustrations. 10s. (id. net. 

< A Manual of Minor Surgery and Bandaging. ) 

\ Fourteenth Edition of Heath's. By Bilton Pollard, F.R.C.S., Surgeon ) 

i to University College Hospital. 250 Engravings. 7s. 6cZ. net. 

\ Injuries and Diseases of the Jaws. By Christopher 

( Heath, F.R.C.S. Fourth Edition. Edited by Henry Percy Dean, M.S., 

( F.R.C.S., Assistant Surgeon to the London Hospital. 187 Wood Engrav- 

ings. 14s. 

BY THE SAME AUTHOR. 

Clinical Lectures on Surgical Subjects delivered 

at University College Hospital. First Series, 6s. ; Second Series, 6s. 

An Essay on the General Principles of the 

Treatment of Spinal Curvatures. By R. Heather Bigg. Illustrated by 
Photographs and Sketches. 5s. net. 
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/ Chloroform: a Manual for Students and Practi- 

( tionere. By Edwaed Laweie, M.B.Edin., Lieut.-Col. I.M.S., Residency 

Surgeon^ Hyderabad. Illustrated. 58. net. 
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A System of Treatment. In 4 Vols. By A. Latham 
, and T. Crisp English. See page 7. 



The Operations of Surgery. By w. H. A. Jacobson, 

M.Ch.Oxon., F.R.C.S., Consulting Surgeon Guy*s Hospital, and R. P. 
Rowlands, M.S.Lond., F.K.C.S., Assistant Surgeon, Guy's HospitaL Fifth 
Edition. 2 vols. 777 Illustrations. 428. net. 



Abdominal Pain : its Causes and Clinical Signi- 
ficance. Second Edition. By Alfred Ernbst Maylard, M.B.Lond. and 
B.S., Senior Surgeon to the Victoria Infirmary, Glasgofv. 7s. 6d, net. 



BY THE same ADTHOR. 

Abdominal Tuberculosis. 57 Illustrations. l2s,M, net. 



{ Clinical Essays and Lectures. By Howard Maksh, ) 

( F.R.C.S., Professor of Surgery in the University of Cambridge. 26 Illus- ( 

{ trations. 7s. 6d. • 

I \ 

Hernia, its Cause and Treatment. By K. w. Mueeay, ] 

F.R.C.S., Surgeon, David Lewis Northern Hospital. Second Edition. 62 
) Illustrations. 6s. net. / 

) i 

\ Modern Bullet-Wounds and Modern Treatment, 

) with Special Regard to Long Bones and Joints, Field Appliances and First 

( Aid. By Major F. Smith, D.S.O., R.A.M.C. 3s. net. 

'( 
( 

\ Surgical Emergencies. By Paul Swain, F.K.C.S., 
Surgeon to the South Devon and East Cornwall Hospital. Fifth Edition. 
; 149 Engravings. 68. 
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Neurology ^ Urinary Disorders 



^ A Text- Book of Nervous Diseases. By W. Aldrbn 

\ Turner, M.D , F.R.C.P., Physician and Lecturer on Neurology, King's 

\ College Hospital, and T. Grainobr Stewart, M.B., M.E.C.P., AssistMit 

( Physician, National Hospital for Paralysed and Epileptic. 1 "^S Illustrations. 

{ 18«. net. 

■ Paralysis and other Nervous Diseases in Child- 

( hood and Early Life. By Jambs Taylor, M.D., F.R.C.P., Physician 

V National Hospital for Paralysed and Epileptic, Queen Square. 74 Illus- 

( trations. 12s. 6d. net. 

I A Manual of Diseases of the Nervous System. 

) By Sir William R. Gowbrs, M.D., F.R.S. 

< Vol. I.— Nerves and Spinal Cord. Third Editiou, by 

^ the Author and Jambs Taylor, M.D., F.R.C.P. 192 Engravings. 15s. 

BY THB 8AMB AUTHOR. 

{ Subjective Sensations of Sight and Sound, Abio- 

( trophy, and other Lectures on Diseases of the Nervous System. 18 Illus- 

{ trations. 6s. net. 

) ALSO 

\ Epilepsy and Other Chronic Convulsive Diseases. 

their Causes, Symptoms, and Treatment. Second Edition. 10s. 6<i. 

ALSO 

\ The Borderland of Epilepsy, Faints, Vagal 

( Attacks, Vertigo, Migraine, Sleep Symptoms, and their Treatment. 

< 4s. 6d. net. 

\ Text- Book of Nervous Diseases and Psychiatry. 

\ By Charles L. Dana, A.M., M.D., LL.D., Professor of Nervous Diseases 

( in Cornell University Medical College. Seventh Edition. With 3 Plates 

) and 201 Text-figures. 2os. net. 

; Selected Papers on Stone, Prostate, and other 

\ Urinary Disorders. By Reginald Harrison, F.R.C.S., Surgeon to St. 

^ Peter's Hospital. 15 Illustrations. 5s. 

J By E. Hurry Fbnwick, F.R.C.S., Surgeon to the London Hospital. 

{ A Handbook of Clinical Cystoscopy. 31 Plates and 

^ 144 Figures in the Text. {Reprinting.) 

Atlas of Electric Cystoscopy. 34 Coloured Plates. 

I 21s. net. 

The Value of Radiography in the Diagnosis 

^ and Treatment of Urinary Stone. With 80 Plates. 10s. 6d. net. 

( Obscure Diseases of the Urethra. 63 illustrations. 

i 6s. 6ci. 

\ Operative and Inoperative Tumours of the 

) Urinary Bladder. 39 Illustrations. 6s. net. 

I Tumours of the Urinary Bladder. Fasc. I. 5«. net. 

( Ulceration of the Bladder, Simple, Tuberculous, 

^^ and Malignant : a Clinical Study. Illustrated. 58. 
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^ The Practice of Midwifery. By Alfred l. Galabin, 

M.A., M.D., F.R.C.P., Consulting Obstetric Physician to Guy's Hospital, 
and G. F. Blackbb, M.D., F.K.C.S., F.R.C.P., Obstetric Physician to 
University College Hospital. Seventh Edition. 503 Engravings. ISs.net. 

; Manual of Midwifery. By T. w. Ede^, M.D., 

( C.M.Edin., F.E.C.P.Lond., Obstetric Physician and Lecturer on Practical 

\ Midwifery, Charing Cross Hospital. Third Edition. 339 Hlustrations in 

the Text. 158. net. 

^ BY THE SAME AUTHOR. 

( Manual of Gynaecology. 272 illustrations. 18^. net. 



A Short Practice of Midwifery, embodying the 

Treatment adopted in the Rotunda Hospital, Dublin. By Hbnby Jbllett, 
M.D., B.A.O.Dub., Master, Rotunda Hospital, Dublin. Fifth Edition. ; 
4 Coloured Platee and 200 Illustrations. 10s. 6d. net. \ 



; BT THE SAME AUTHOR. ( 

: A Short Practice of Midwifery for Nurses, with > 

( a Glossary of the Medical Terms used in the Book, and the Regulations ! 

of the C.M.B. Third Edition. 4 Coloured Plates and 164 Illustrations. i 
68. 6d. net. ( 

^^ A Manual for Midwives, By C. J. N. Longridge, | 

^ M.D., M.R.C.P., F.R.C.S., Examiner Central Midwives' Board. 3 Plates ) 

( and 47 lUustratious. 3s. 6d. net. 

A Short Manual for Monthly Nurses, J3y Charles 

J. CuLLiNQWORTH, M.D., F.R.C.P., Obstotric Physician to St. Thomas's ) 
\ Hospital. Sixth Edition. Is. 6d. net. 

A Text- Book of Embryology. By Y. K. Bailey, ) 

A.M., M.D., Adjunct Professor of Histology and Embryology, College of 
Physicians and Surgeons, Columbia University, and A. M. Millek, A.M., 
Instructor in Histology and Embryology, College of Physicians and Sur- 
: geoiis, Columbia University. 515 Illustrations. 21s. net. 

A Laboratory Text- Book of Embryology. By 

C. S. MiNOT, LL.D., D.Sc, Professor of Comparative Anatomy, Harvard 
Medical School. Second Edition. 262 Illustrations. IGs. net. 

A Short Practice of Gynaecology. By Henky Jellett, 

M.D., B.A.O.Dub., Master, Rotunda Hospital, Dublin. Third Edition. 
310 Illustrations (some coloiu*ed). 12s. 6d. net. 

Outlines of Gynaecological Pathology and Morbid 

Anatomy. By C. Hubert Roberts, M.D.Lond., Physician to the Samar- 
itan Free Hospital for Women. 151 Illustrations. 21s. 

A Lecture on Dysmenorrhcea. By R. A. Gibbons, 

M.D., F.R.C.S.E., Physician to the Grosvenor Hospital for Women. 28. 
net. 

BY THE SAME AUTHOR. 

A Lecture on Sterility : its ^Etiology and 

Treatment. 2s. net. 
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^ Ophthalmology 



Medical Jurisprudence: its Principles and Prac- 
tice. By Alfred S. Taylor, M.D., F.E.C.P , F.R.S. Sixth Edition, by 
Fred. J. Smith, M.D., F R.C.P., Physician to, and Lecturer on Forensic 
Medicine at, the London Hospital. 2 vols. 20 Engravings. 42«. net. 

Lectures on Medical Jurisprudence and Toxi- 
cology. By Fred. J. Smith, M.D., F.R.C.P., F.K.C.S.Eng., Physician to, 
and Lecturer on Forensic Medicine and Toxicology at, the London Hospital. 
Second Edition. 8s. 6d. nt^t. 

Medical Ophthalmoscopy : A Manual and Atlas. 

V Fouith Edition. By Sir W. R. Gowbrs, M.D., F.R.S., and Marcus Gunn, 

( M.B., F.R C.S., Surgeon to the Royal London Ophthalmic Hospital. Auto- 

^ type Plates and Woodcuts. 14s. net. 

Manual of Ophthalmic Surgery and Medicine. 

^ iiy W. H. H. Jessop, M.A , F.R.C.S., Senior Ophthalmic Surgeon to St. 

)" Bartholomew's Hospital. Second Edition. 8 Plates and 155 other Hlus- 

• trations. 9s. Gd. net. 

( 

^ Refraction of the Eye : a Manual for Students. 

( By GusTAvus Hartridge, F.R.C.S., Consulting Surgeon to the Royal 

{ Westminster Ophthalmic Hospital. Fifteenth Edition. 107 Illustrations, 

^ also Test-types, etc. 5s. net. 



{ dom. Transactions. Vol. XXX. 12s. 6ci. net. Also in Three Fasciculi 

J at 4s. net each. 
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BY THE SAME AUTHOR. 

The Ophthalmoscope: a Manual for Students. 

Fifth Edition. 68 Illustrations and 4 Plates. 4s. net. 

Diseases of the Eye : a Manual for Students I 

and Practitioners. By J. Herbert Parsons, D.Sc, M.B., B.S., F.R.C.S., \ 

Assistant Ophthalmic Surgeon, University College Hospital; Assistant '^ 

Surgeon, Royal London (Moorfields) Ophthalmic Hospital. 308 Illustra- , 

tions and 15 Plates. 10s. tid. net. Second Edition ready early ^in 1912. / 

c 

BY THE SAME AUTHOR. ( 

Elementary Ophthalmic Optics, including Oph- \ 

thalmoscopy and Retinoscopy. 66 Illustrations. 6s. 6d. ^ 

Sight Testing made Easy, including Chapter 

on Retinoscopy. By W. W. Hardwicke, M.D., M.R.C.P., late Hon. { 

Physician, Molesey and Hampton Court Cottage Hospital. Second Edition. \ 

12 Engravings. 2s. 6d. net. ') 

Royal London Ophthalmic Hospital Reports. \ 

By the Medical and Surgical Staff. Vol. XVIII, Part II. 58. net. ^ 

Ophthalmological Society of the United King- / 



Otology ^ Paediatrics ^ Dentistry 



\ The Labyrinth of Animals, including Mammals, 

( Birds, Reptiles, and Amphibians. By Albert A. Gray, M.D.(Grla8.), 

( F.R.S.E., Surgeon for Diseases of the Ear to the Victoria Infirmary, 

( Glasgow. Vol. I, with 31 Stereoscopic Plates 21s. net (including 

( Stereoscope). Vol. II, with 45 Stereoscopic Plates, 25s. net. 

Some Points in the Surgical Anatomy of the 

Temporal Bone from Birth to Adult Life. By Arthur H. Chea.tlk, 
F.R.C.S., Aural Surgeon to King's College Hospital. 112 Illustrations. 
5s. net. 

Diseases of the Ear, including the Anatomy 

and Physiology of the Organ, together with the Treatment of the Affections 
of the Nose and Pharynx. By T. Mark Hovell, Senior Aural Surgeon to 
the London Hospital. Second Edition. 128 Engravings. 2l8. 

The Diseases of Children. By Sm James f. Goodhaut, 

Bart., M.D., F.R.C.P., and G. F. Still, M.D., F.R.C.P., Professor of the Dis- 
eases of Children, King's College. Ninth Edition. 34 Illustrations. 15s.net. 

The Wasting Diseases of Infants and Children. 

By Eustace Smith, M.D., F.R.C.P. Sixth Edition. 6s. 

On the Natural and Artificial Methods of Feed- 
ing Infants and Young Children. By Edmund Cautlkt, M.D., Physician 
to the Belgrave Hospital for Children. Second Edition. 7s. 6d. 

Your Child's Health: Medical Notes for Mothers 

and Teachers, School Nurses and Health Visitors. By John Grimshaw, 
M.D., B.S.(Lond.). 2s. 6d. net. Health Talks about Children. Is. net. 
Eye-strain and Eyesight, is. net. 

Dental Anatomy, Human and Comparative: a \ 

Manual. By Charles S. Tomes, M.A., F.R.S. Sixtli Edition. 280 En- ) 
gravings. 12s. Gd. net. ) 

BY THE SAME AUTHOR. ) 

A System of Dental Surgery, By Sir John Tomes, 
F.R.S. Revised by C. S. Tomes, M.A., F.R.S., and Walter S. Nowell, < 
M.A.Oxon. Fifth Edition. 318 Engravings. 15s. net. ( 

Practical Treatise on Mechanical Dentistry. 

By Joseph Richardson, M.D., D.D.S. Seventh Edition, revised and edited 
hy George W. Warren, D.D.S. 690 Engravings. 22s. 

An Atlas of Dental Extractions, with Notes on 

the Causes and Relief of Dental Pain. By C. Edward Wallis, M.R.C.S., 
L.R.C.P., L.D.S., Assistant Dental Surgeon, King's College Hospital. With 
11 Plates. 3s. Gd. net. 

Decay in Teeth: an Investigation into its 

Cause and Prevention. By J. Sim Wallace, M.D., D.Sc, L.D.S.R.C.S. 
Second Edition. Ss. 

A Manual of Dental Metallurgy. By Ernest a. 

Smith, Assay Office, Sheffield. Third Edition. 38 Illustrations. 6s. Gd. net. 

Dental Materia Medica, Pharmacology, and 

Therapeutics. By Charles W. Glassington, M.R.C.S., L.D.S.Edin.; Senior 
Dental Surgeon, Westminster Hospital. Second Edition. Gs. net. 
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Dermatology ^ Tropical Diseases 
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{ late Chief and Medical Superintendent, Robben Island Leper and Lunatio 

^ Asylums, Cape Colony. 38 Plates, 12s. 

( The Malarial Fevers, Hsemoglobinuric Fever 

( and Blood Protozoa of Man. By Charles F. Craig, M.D., Captain U.S. 

( Army. With 4 Coloured Plates and numerous Charts and Drawings. 20s. 

( net. 

Waring's Bazaar Medicines of India. See page 6. 
\ Prout's Elementary Hygiene and Sanitation. 

See page 4. 

The Malarial Fevers of British Malaya. By 

Hamilton Wright, M.D. (McGill), Director of the Institute for Medical 
Research, Federated Malay Statt^s. Map and Charts. 3s. net. The 
Etiology and Pathology of Beri-Beri. With Map and Charts. 3s. net. 

Studies from Institute for Medical Research, 

Federated Malay States. Vol. III. 10s. net. 

Report on the Prevention of Malaria in Mauri- 
tius. By Sir Ronald Ross, K.C.B., D.P.H., F.R.C.S., F.R.S., Professor of 
Tropical Medicine, University of Liverpool. Witli 26 Illustrations. 5s. net. 

On the Causes and Continuance of Plague in 

Hong Kong. By W. J. Simpson, M.D., F.R.C.P. 10s. net. Report on 
Plague in the Qold Coast in 1908. Illustrated. 2s. net. 

On the Outbreak of Yellow Fever in British 

Honduras in 1905. By Sir Rubbrt Botce, M.B., F.R.S. 3s. 6d. net. 



A Text- Book of Diseases of the Skin. By J. H. 

Sbqukira. M.D., F.R.C.P., F.R.C.S.. Physician to the Skin Department and 

Lecturer on Dermatology, London Hospital. Illustrated with 44 Plates in ^ 

Colours and 179 Text-figures. 25s. net. ') 

A Manual of Diseases of the Skin, with an \ 

Analysis of 20,000 Consecutive Cases and a Formulary. By Duncan E. {^ 

Bulklrt, M.D., New York. Fourth Edition. 68. 6d. ; 

Skin Diseases of Children. By Gko. H. I ox, M.D., ; 

Clinical Professor of Diseases of the Skin, College of Physicians and \ 

Surgeons, New York. 12 Plates and 60 Illustrations in the Text. 12s. 6d. ^ 

On Maternal Syphilis, including the Presence > 

and Recognition of Syphilitic Pelvic Disease in Women. By John A. \ 

Shaw-Mackenzie, M.D. Coloured Plates. 10s. 6d. c 

The Diagnosis and Treatment of Syphilis. By ; 

Tom Robinson, M.D.St. And., Physician to the Western Skin Hospital. } 

Second Edition. 3s. 6d. The Diagnosis and Treatment of Eczema, i 

Second Edition. 3s. 6d. ( 

/ 

A Handbook on Leprosy, By S. P. Impky, m.D., 
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\ The Elements of Chemistry. By M. M. Pattison Muir, 

) M.A., Fellow of Caius College, Cambridge. Illustrated. 10s. 6(i. net. 

) The Analyst's Laboratory Companion : a Col- 

) lection of Tables and Data for Chemists and Students. By A. E. Johnson, 

) B.Sc, F.I.C. Third Edition. Gs. 6(i. net. 

I Commercial Organic Analysis : a Treatise on 

) the Properties, Modes of Assaying, Proximate Analytical Examination, 

^ etc., of Organic Chemicals and Products used in the Arts, Manufactures, 

( Medicine, etc. By A. H. Allen, F.I.C. Fourth Edition, in 8 vols. Edited 

'. by W. A. Davis, B Sc, A.C.G.I , Henry Leffmann, M.A., M.D., and S. S. 

\ Sadtler, S.B. Vols. 1,2, 3, 4, and 5 ready. 21s. net. each. [Prospectus on 

( application.] 

\ Volumetric Analysis; or, the Quantitative Esti- 

\ mation of Chemical Substances by Measure. By Francis Sutton, F.C.S., 

) F.I.C. Tenth Edition. 121 Engravings. 2l8. net. 

\ A Manual of Chemistry, Theoretical and Prac- 

'^ tical. By Sir William A. Tilden, D.Sc, F.R.S., Professor of Chemistry 

) in the Royal College of Science, London. 2 Plates and 143 Woodcuts. 

; 108. 

I Valentin's Practical Chemistry, By Dr. W. R. 

} HoDOKiNsoN, F.R-S.E., Professor of Chemistry and Physics in the 

) Ordnance College, Woolwich. Tenth Edition. 14 Plates and 83 Figures 

) in the Text. 10s. net. 

I Qualitative Analysis and Practical Chemistry. 

^ By Frank Clowes, D.Sc.Lond., Emeritus Professor of Chemistry in the 

/ University Coll., Nottingham. Eighth Edition. 102 Engravings. 7s. Gd. net. 

; Quantitative Analysis. By Frank Clowes, D.Sc.Lond., 

) and J. B. Coleman, A.R.C. Sci. Dub. ; Professor of Chemistry, South-West 

^ London Polytechnic. Ninth Edition. 133 Engravings. 10s. 6d. net. 

; BY THE SAME AUTHORS. 

) Elementary Practical Chemistry. 

) Part I. Fifth Edition. General Chemistry. 75 Engravings. 28. 6d. net. 

) Part II. Sixth Edition. Analytical Chemistry. 20 Engravings. 3«. 6d. net. 

{ A Course of Practical Chemistry for the Use 

/ of Public Schools. By A. Berbsford Rylkt, M.A.(Oxon.), Assistant Master, 

; Malvern College. Illustrated. Interleaved. 4s. Gd. net. 

I Introduction to Chemical Analysis. By Hugh C. H. 

) Candy, B.A., B.Sc, F.I.C, Lecturer on Chemistry in the London Hospital 

) Medical College, Analyst to the London Hospital. 38. 6d. net. 

; Researches on the Affinities of the Elements 

/ and on the Causes of the Chemical Similarity or Dissimilarity of Elements 

/ and Compounds. By Geoffrey Martin, B.Sc Lond. Illustrated. 16«. net. 

] A Handbook of Physics and Chemistry for the 

/ Conjoint Board. By H. E. Cobbin, B.Sc.Lond., and A. M. Stewart, 

) B.Sc.Lond. Fourth Edition. 183 Illustrations. Is. 6d. net. 

') A Treatise on Physics. By Andrew Gray, LL.D., F.R.S., 

^ Professor of Natural Philosophy in the University of Glasgow. Vol. I. 

( Dynamics and Properties of Matter. 350 Illastrations. 15s. 
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A Text- book of Physics, Edited by A. Wilmer Duff, 
D.Sc, Professor of Physics, Polytechnic Institute, Worcester, Mass. Second 
Edition. 525 Illustrations. 10s. 6d. net. 

A Text-book of Physical Chemistry, Theory 

and Practice. By A. W. Ewell, Ph.D., Assistant Professor of Physics, 
Polytechnic, Worcester, Mass. 102 Illustrations and 63 Tables. 98. 6d. net. 

The Conduction of Electricity through Gases 

and Radio-activity. By R. K. McClung, M.A., D.Sc, Lecturer in Physics, 
University of Manitoba. 78 Illustrations. 7s. 6d. net. 

Physical Measurements, By A. Wilmer Duff, D.Sc, 
and A. W. Ewell, Ph.D. Second Edition. 78 Illustrations. 78. 6d. net. 

The Microscope and its Revelations. By the 

late William B. Carpbnter, C.B., M.D., F.R.S. Eighth Edition, by the 
Rev. W. H. Dallingbr, F.R.S. 23 Plates and 800 Wood Engravings. 
28s. ; or, in two vols., sold separately, cloth, 14s. each. Vol. I. The Micro- 
scope and its Accessories. Vol. II. The Microscope, its Revelations. 

The Microtomist's Vade-Mecum. By Arthur Bolles 

Lbr. Sixth Edition. 15s. net. 

The Quarterly Journal of Microscopical Science. 

Edited by Sir E. Ray Lankester, K.C.B.,M.A., D.Sc, LL.D., F.R.S. 10s. net. 

Manual of Botany, in two Vols, \^y j. Rkynolds 

Green, Sc.D., M.A., F.R.S. Vol. I. Morphology and Anatomy. Third 
Edition. 778 Engravings. 7s. 6d. Vol. IT. Classification and Physiology. 
Second Edition. 466 Engravings. 10s. An Introduction to Vegetable 
Physiology. Third Edition. 182 Illustrations. 10s. M. net. 

Plant Anatomy from the Standpoint of the 

Development and Functions of the Tissues and Handbook of Micro- 
Technic. By William Chase Stevens, Professor of Botany in. the 
University of Kansas. Second Edition. 152 Illustrations. 10s. 6d. net. 

The Tobacco Habit: its History and Pathology. 

By H. H. TiDSWELL, M.R.C.S., L.R.O.P. 'As. 6d. net. 

The Principles of Aeroplane Construction. By 

Kankin Kennedy, C.E. 51 Illustrations. 

Therapeutic Electricity and Practical Muscle 

Testing. By \V. S. Hedley, M.D. 110 Illustrations. 8s. 6d. 

A Manual for Hospital Nurses. By E. J. Domville, 

Surgeon, Devon and Exeter Hospital. Ninth Edition. Is. 6d. net. 

The Dawn of the Health Age. By Benjamin Moore, 

M.A., D.Sc, M.K.C.S., L.R.O.P. 3s. fx/. net. 

Nursing, General, Medical, and Surgical. By 

Wilfred J. Hadley, M.D., F.R.C.P., Physician to the London Hospital. 
Second Edition. 3s. 6d. net. 

St. Thomas's Hospital Reports. Vol. 38. as. dd, net. 
Guy's Hospital Reports. Vol. 49. lo^. 6d, net. 



LONDON 

J. & A. CHURCHILL 

GREAT MARLBOROUGH 5TREET 



t 



16 




1191 Fenwick, Edwin Hurry 
F345 Value of radiography in 
1908 urinar.,v B ^Q_n fi 39454 , 



NAME 



DATE DUE 



JfM^-^ Mif/r. 

^^_ ^^jtdM.'p/^ 







oec 



i^# 



! 




N91 Fenwick^ Edwtn Hurry 
?343 Value of radiography in 
1908 urinB.r y Htoine 59434- 



I 




